*» Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 





(11)Publication number : 


11-355320 




(43)Date of publication of application : 24.12.1999 


(51)lnt.CI. 


H04L 12/28 
H04L 12/56 
H04L 29/08 
H04N 7/18 




(21)Application number 


: 1 1 -045572 (71 )Applicant 


: CANON INC 


(22)Date of filing : 


23.02.1999 (72)lnventor : 


HATAE SHINICHI 
KOBAYASHI TAKASHI 
ONISHI SHINJI 
ARAIDA MITSUHISA 



(30)Priority 

Priority number : 10 42656 
10 49892 



Priority date : 24.02.1998 
02.03.1998 



Priority country : JP 



JP 
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INTERFACE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely and 
continuously transfer the object data which require no 
real time performance by discriminating the logical 
connection relation that is set between a transmitter 
and a receiver of information data based on the 
address information which designate a memory 
space of the receiver. 

SOLUTION: The 1st and n-th memory spaces 310 
and 314 are designated in a destination node 304 by 
the destination offset serving as an address that 
designates in common the memory spaces of (n) 
pieces of nodes 304. Meanwhile, one or more 1st and 
n-th logical connection relations and the connections 
312 and 316 can be set between the node 304 and a 
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source node 302. When a transfer request is received for a certain piece of object data 
308, one or plural controllers 200 set the data 308 based on a communication protocol and 
transfer the data 308. Under such conditions, plural destination offsets which can be used 
by a single connection can be set and plural forms data communication can be 
simultaneously performed by a single connection. 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi^ 1/30/2006 



JP,11-355320,A [CLAIMS] 



Page 1 of 5 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The data telecommunication system which is a data telecommunication system which 
communicates using the logical connection relation set up between the transmission system which 
transmits information data, and the receiver which receives these information data, and is 
characterized by distinguishing said logical connection relation according to the address information 
which specifies the room of said receiver. 

[Claim 2] Said data telecommunication system is a data telecommunication system according to 
claim 1 characterized by this managed device connecting between said transmission systems and 
said receivers to logical connection relation including the managed device which has the function to 
manage said logical connection relation. 

[Claim 3] Said managed device is a data telecommunication system according to claim 2 
characterized by notifying the information for identifying said logical connection relation to said 
transmission system and said receiver. 

[Claim 4] The information for identifying said logical connection relation is a data 
telecommunication system according to claim 3 characterized by what is notified using the 
Asynchronous transmittal mode based on IEEE 13 94 specification. 

[Claim 5] Said address information is a data telecommunication system given in any 1 term of claims 
1-4 characterized by differing for said every logical connection relation. 
[Claim 6] Said room is a data telecommunication system given in any 1 term of claims 1-5 
characterized by being the imagination room which the device which constitutes said data 
telecommunication system has. 

[Claim 7] Said address information is a data telecommunication system given in any 1 term of claims 
1-6 characterized by being stored in the header unit of the communication link packet which 
communicates said information data. 

[Claim 8] The information for identifying said logical connection relation is a data 
telecommunication system given in any 1 term of claims 1-7 characterized by being stored in the 
data division of the communication link packet which communicates said information data. 
[Claim 9] Said information data are a data telecommunication system given in any 1 term of claims 
1-8 characterized by sequential transmission being carried out by two or more communication link 
packets. 

[Claim 10] Said information data are a data telecommunication system given in any 1 term of claims 
1-9 characterized by being broadcast. 

[Claim 11] Said information data are a data telecommunication system given in any 1 term of claims 
1-10 characterized by being transmitted using the Asynchronous transmittal mode based on 
IEEE1394 specification. 

[Claim 12] Said information data are a data telecommunication system given in any 1 term of claims 
1-9 characterized by being transmitted using a communication link packet including the information 
for identifying said logical connection relation. 

[Claim 13] Said managed device is a data telecommunication system according to claim 2 
characterized by the ability to set up one or more logical connection relation between the 
transmission system of a lot, and a receiver. 

[Claim 14] Said managed device is a data telecommunication system according to claim 2 
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characterized by the ability to set up one or more logical connection relation among one a 
transmission system and two or more receivers. 

[Claim 15] Said managed device is a data telecommunication system according to claim 2 
characterized by the ability to set up one or more logical connection relation between two or more 
transmission systems and one receiver. 

[Claim 16] Said managed device is a data telecommunication system according to claim 2 
characterized by the ability to set up one or more logical connection relation between two or more 
transmission systems and two or more receivers. 

[Claim 17] Said logical connection relation is a data telecommunication system given in any 1 term 
of claims 1-16 characterized by specifying the predetermined room which said receiver has at a 
publication. 

[Claim 18] Said room is a data telecommunication system given in any of claims 2-17 characterized 
by specifying a different field for said every logical connection relation they are. 
[Claim 19] It is a data telecommunication system given in any of claims 2-18 characterized by 
performing disconnection connection-related [ between said transmission systems and said 
receivers / logical ] by said managed device or said receiver they are. 

[Claim 20] Said receiver is a data telecommunication system given in any of the address information 
which shows the size of a receive buffer, and the predetermined field of room, the sequential number 
which shows the pointer of data initiation, and claims 1-19 characterized by including at least one 
information on informational which shows a preparation completion they are to the connection 
request of said transmission system. 

[Claim 21] Said receiver is a data telecommunication system given in any of claims 1-20 
characterized by preparing the bit which shows that data were received normally they are. 
[Claim 22] Said transmission system is a data telecommunication system given in any of claims 1-21 
which carry out the predetermined period time check of the response from said receiver, and are 
characterized by detecting the abnormalities in a communication link by this period they are. 
[Claim 23] Said transmission system is a data telecommunication system according to claim 22 
characterized by starting automatically resending actuation of the information data to said receiver 
when said abnormalities in a communication link are detected. 

[Claim 24] The data telecommunication system characterized by storing the information which 
specifies the predetermined field of the room which stores the information included in it at this 
communication link packet while the logical connection relation between two or more devices is 
shown in the header unit of the communication link packet which is a data telecommunication 
system using the communication mode which transmits two or more communication link packets to 
continuation and asynchronous, and is generated based on said communication mode. 
[Claim 25] Said communication link packet is a data telecommunication system according to claim 
24 characterized by being broadcast. 

[Claim 26] the information data which are the data telecommunication system constituted by two or 
more devices, distinguished the communication link between the devices by which plurality differs 
by the logical connection relation from which plurality differs, and communicated — this — the data 
telecommunication system characterized by storing in the room corresponding to logical connection 
relation. 

[Claim 27] Said room is a data telecommunication system according to claim 26 characterized by 
being the imagination room which the device which stores said information data which 
communicated has. 

[Claim 28] The data telecommunication system which is a data telecommunication system which 
communicates using the logical connection relation set up between the transmission system which 
transmits information data, and the receiver which receives these information data, and is 
characterized by storing the information which shows said logical connection relation in the header 
unit instead of data division of the communication link packet constituted using said information 
data. 

[Claim 29] The data communication unit which is a data communication unit which communicates 
using the logical connection relation set up between the transmission system which transmits 
information data, and the receiver which receives these information data, and is characterized by to 
provide the means of communications which transmits said information data, and a distinction means 
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to distinguish said logical connection relation according to the address information which specifies 
the room of said receiver. 

[Claim 30] The data communication unit carry out being the data communication unit which has the 
communication mode which transmits two or more communication link packets to continuation and 
asynchronous, and providing the control means which controls said generation means to store the 
information which specifies the predetermined field of the room which stores the information 
included in it at this communication link packet while the logical connection relation of two or more 
devices is shown in a generation means generate the communication link packet based on said 
communication mode, and the header unit of said communication link packet as the description. 
[Claim 31] The data communication unit characterized by to provide a distinction means to 
distinguish the communication link between the devices by which it is a data communication unit 
connectable with the data telecommunication system constituted by two or more devices, and 
plurality differs by the logical connection relation from which plurality differs, and a storing means 
to store the information data which communicated in the room corresponding to said logical 
connection relation. 

[Claim 32] The data communication unit which is the data communication unit which communicates 
using the logical connection relation set up between the transmission system which transmits 
information data, and the receiver which receives these information data, and is characterized by to 
provide the control means which controls said means of communications to store the means of 
communications which transmits and receives said information data, and the information which 
show said logical connection relation in the header unit instead of data division of the 
communication link packet constituted using said information data. 

[Claim 33] The data communication approach which is the data communication approach which 
communicates using the logical connection relation set up between the transmission system which 
transmits information data, and the receiver which receives these information data, and is 
characterized by distinguishing said logical connection relation according to the address information 
which specifies the room of said receiver. 

[Claim 34] The data-communication approach characterized by to store the address information 
which specifies the predetermined field of the room which stores ID information which shows the 
logical connection relation between two or more devices to the header unit of the communication 
link packet which is the data communication approach of having the communication mode which 
transmits two or more communication link packets to continuation and asynchronous, and is 
generated based on said communication mode, and the information included at this communication 
link packet. 

[Claim 35] the logical connection relation from which plurality differs the communication link 
between the devices by which it is the data communication approach applicable to the data 
telecommunication system constituted by two or more devices, and plurality differs ~ distinguishing 
— this — the data communication approach characterized by storing the information data which 
communicated to the room corresponding to logical connection relation. 

[Claim 36] The data communication approach which is the data communication approach which 
communicates using the logical connection relation set up between the transmission system which 
transmits information data, and the receiver which receives these information data, and is 
characterized by storing the information which shows said logical connection relation in the header 
unit instead of the data division constituted using said information data. 

[Claim 37] The source node characterized by transmitting the data which consist of one or more 
segments using at least one asynchronous communication, One or more destination nodes which 
receive the data transmitted from said source node, The controller which sets up logical connection 
relation between said source node and said destination node is provided. The predetermined field of 
the room which said one or more destination nodes have is a data telecommunication system 
characterized by what is specified with said logical connection relation. 

[Claim 38] Said source node is a data telecommunication system according to claim 37 characterized 
by transmitting said data based on the logical connection relation between said one or more 
destination nodes. 

[Claim 39] Said source node is a data telecommunication system according to claim 37 or 38 
characterized by performing said at least one asynchronous communication continuously. 
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[Claim 40] Said one or more destination nodes are data telecommunication systems given in any 1 
term of claims 37-39 characterized by transmitting said data based on the logical connection relation 
between said source nodes. 

[Claim 41] Said one or more destination nodes are data telecommunication systems given in any 1 
term of claims 37-40 characterized by returning a response to the data transmitted using said 
asynchronous communication. 

[Claim 42] Said controller is a data telecommunication system given in any 1 term of claims 37-41 
characterized by the ability to set up one or more logical connection relation between said source 
node and said one or more destination nodes. 

[Claim 43] Said logical connection relation is a data telecommunication system given in any 1 term 
of claims 37-42 characterized by being opened by said controller or the destination node after said 
data transfer. 

[Claim 44] Said data telecommunication system is a data telecommunication system given in any 1 
term of claims 37-43 characterized by performing initial setting required in order to transmit said 
data between said source node and said one or more destination nodes. 

[Claim 45] Said controller is a data telecommunication system according to claim 44 characterized 

by the ability to set up a part of initial information set up by said initial setting. 

[Claim 46] Said one or more destination nodes are data telecommunication systems according to 

claim 44 characterized by notifying initial information required for said initial setting to said source 

node. 

[Claim 47] Said source node is a data telecommunication system according to claim 44 characterized 
by performing said initial setting using the initial information notified from said one or more 
destination nodes. 

[Claim 48] The destination node address which specifies in common the room which said one or 
more destinations have in said initial setting, the data telecommunication system according to claim 
44 characterized by setting up at least one of the sizes of a receive buffer. 

[Claim 49] Said source node is a data telecommunication system given in any 1 term of claims 37-48 
characterized by broadcasting said data using said asynchronous communication. 
[Claim 50] Said source node is a data telecommunication system given in any 1 term of claims 37-49 
characterized by writing said data in the common room which said one or more destinations have 
using said asynchronous communication. 

[Claim 51] Said one or more destination nodes are data telecommunication systems given in any 1 
term of claims 37-50 characterized by storing said data in the common room which a destination 
node has. 

[Claim 52] Said asynchronous transmission is a data telecommunication system given in any 1 term 
of claims 37-51 characterized by being based on the Asynchronous transmittal mode of IEEE 1394- 
1995 specification. 

[Claim 53] Said data telecommunication system is a data telecommunication system given in any 1 
term of claims 37-52 characterized by being a bus mold network. 

[Claim 54] Said data telecommunication system is a data telecommunication system given in any 1 
term of claims 37-53 characterized by being a network based on EEEE1 394- 1995 specification. 
[Claim 55] The data which consist of said one or more segments are a data telecommunication 
system given in any 1 term of claims 37-54 characterized by being at least one of static-image data, 
file data, and the program data. 

[Claim 56] The step which sets up logical connection relation between a source node and one or 
more destination nodes, The step which transmits the data which consist of one or more segments to 
said one or more destination nodes using at least one asynchronous communication, The step which 
receives the data transmitted using said asynchronous communication using said logical connection 
relation, The data communication approach characterized by performing the step which specifies the 
predetermined field of the room which said one or more destination nodes have with said logical 
connection relation. 

[Claim 57] The source node which transmits the data which consist of one or more segments using at 
least one broadcasting, One or more destination nodes which receive the data transmitted from said 
source node, A means to specify with said logical connection relation which specifies the 
predetermined field of the room which said one or more destination nodes have is provided. Said 
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source node and said one or more destination nodes are a data telecommunication system 
characterized by managing said data transfer based on the logical connection relation set up between 
said source nodes and said destination nodes. 

[Claim 58] The step which sets up logical connection relation between a source node and one or 
more destination nodes, The step which transmits the data which consist of one or more segments to 
said one or more destination nodes using at least one broadcasting communication link, The step 
which receives the data transmitted using said broadcasting communication link based on said 
logical connection relation, The data communication approach characterized by performing the step 
which specifies the predetermined field of the room which said one or more destination nodes have 
with said logical connection relation. 

[Claim 59] The digital interface characterized by providing a means, PAKETTAIZU [ the data 
which consist of one or more segments / at least one communication link packet ], a setting-out 
means to set up logical connection relation among said one or more destination nodes, and a means 
to asynchronous-transmit said communication link packet using the logical connection relation set up 
by said setting-out means. 

[Claim 60] The digital interface characterized by providing a receiving means to receive at least one 
communication link packet asynchronous-transmitted using the logical connection relation set up 
between source nodes, and the write-in means which writes the data contained in the communication 
link packet received by said receiving means in other equipments and common room. 
[Claim 61] The digital interface characterized by providing a setting-out means to set up logical 
connection relation between a source node and one or more destination nodes, and an advice means 
to notify the connection ID for identifying said logical connection relation set up by said setting-out 
means to said source node and said one or more destination nodes. 
</SDO> 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to a communications protocol applicable to 
the network which information data (image data is included) and command data are made 
intermingled, and communicates at a high speed, and its network about a data telecommunication 
system, the data communication approach, a data communication unit, and a digital interface. 
[0002] 

[Description of the Prior Art] Conventionally, it was a hard disk and a printer that whose utilization 
frequency was the highest in the peripheral device of a personal computer (the following, PC). These 
peripheral devices were connected with PC by the digital interface with the versatility of the 
input/output interface of dedication, or a SCSI (small computer system interface) interface. 
[0003] On the other hand, AV (Audio/Visual) devices, such as a digital camera and a digital 
camcorder, are also capturing the spotlight as one of the peripheral devices of PC in recent years. 
These AV (Audio/Visual) devices were also connected with PC through the dedicated interface. 
[0004] Drawing 10 is drawing showing the conventional communication system constituted with PC 
and the AV equipment. As for an AV equipment (digital camera) and 102, in drawing 10 , 101 is 
[ PC and 103 ] printers. 

[0005] In a digital camera 101, the memory which 104 compresses an image pick-up image and is 
recorded, the decryption section which 105 elongates the compression image data recorded on 
memory 104, and is decoded, the 106 image-processing sections, the display which a D/A converter 
and 108 become from EVF in 107, and 109 are the digital I/O sections of dedication to which digital 
one connects a camera 101 and PC 102. 

[0006] In PC 102, the digital I/O section of dedication to which 110 connects PC 102 and a digital 
camera 101, the control unit which 111 becomes from a keyboard, a mouse, etc., the decryption 
section which 112 elongates compression image data and is decoded, and 1 13 are a display and a 
SCSI interface to which in a hard disk and 115 MPU and 117 connect a PCI bus to and, as for 118, 
memory, such as RAM, and 116 connect [114] PC102 and a printer 103. 
[0007] In a printer 103, the SCSI interface to which 119 connects a printer 103 and PC 102, the 
printer controller with which memory and 121 control a printer head and, as for 122, 120 controls 
actuation of a printer 103, and 123 are drivers. 

[0008] In the conventional communication system, the digital interface (digital I/O section 109) 
which a digital camera 101 has, and the digital interface (SCSI interface 110) which a printer 103 has 
are incompatible, and was not able to carry out direct continuation of them. Therefore, when a digital 
camera 101 wanted to communicate a static image to a printer 103, it surely needed to mind PC. 
[0009] Moreover, since a data transfer rate was a low parallel communication link when treating 
mass data like the static image which an AV equipment has, or a dynamic image especially in a 
conventional dedicated interface and a conventional SCSI interface, there were many problems of 
that a connection type with few the numbers and classes of peripheral device which a 
telecommunication cable is thick and can connect has a limit, being unable to perform real time data 
transfer. 

[0010] 1394 to IEEE(The Institute of Electrical and Electronics Engineers, Inc.) 1995 specification is 
known as one of the high speed of the next generation which solves such a trouble, and the high 
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performance digital interfaces. 

[001 1] There are the following descriptions in the digital interface (the following and 1394 interface) 
based on IEEE1394-1995 specification. 

(1) A data transfer rate is high-speed. 

(2) A real time data transfer method (namely, Isochronous transmittal mode) and the Asynchronous 
transmittal mode are supported. 

(3) The high connection configuration (topology) of a degree of freedom can be built. 

(4) The plug-and-play function and the hot-swapping function are supported. 
[0012] 

[Problem(s) to be Solved by the Invention] However, although IEEE1394-1995 specification had 
defined the physical and electric configuration of a connector, and two most fundamental data 
transfer methods, it had not defined being what kind of data format, and transmitting and receiving 
what kind of data based on what kind of communications protocol. 

[0013] Moreover, in the Isochronous transmittal mode of EEEE1394-1995 specification, since the 
response to a sending-out packet is not specified, it is not guaranteed whether each Isochronous 
packet was received certainly. Therefore, when you wanted to transmit two or more continuous data 
certainly, the Isochronous transmittal mode was not able to be used to divide one file data into two or 
more data, and transmit it certainly. 

[0014] Moreover, in the Isochronous transmittal mode of IEEE 13 94- 1995 specification, even when 
an opening is in a transfer band, a communicative total is restricted to 64 pieces. For this reason, the 
Isochronous transmittal mode was not able to be used to perform much communication links in few 
transfer bands. 

[0015] Moreover, a data transfer must be interrupted for IEEE1394-1995 specification when bus 
reset arises according to connection/separation of ON/OFF of the power source of a node, and a 
node. However, by IEEE 13 94- 1995 specification, when data transfer was interrupted by the error at 
the time of bus reset or transmission, it was not able to know about having lost the data of what kind 
of content. Furthermore, in order to return the transfer interrupted once, the very complicated 
communication procedure needed to be stepped on. 

[0016] Here, bus reset is the function to perform automatically recognition of new topology, and 
setting out of the address (node ID) assigned to each node. By this function, a plug-and-play function 
and a hot-swapping function can be offered by EEEE1394-1995 specification. 
[0017] Moreover, in the communication system based on IEEE1 394- 1995 specification, although 
real time nature was not needed, the communications protocol for dividing into one or more segment 
data the object data with comparatively much amount of data (for example, static-image data, 
graphics data, text data, file data, program data, etc.) with which dependability is demanded, and 
transmitting them continuously was not proposed concretely. 

[0018] Moreover, in the communication system based on IEEE 13 94- 1995 specification, the 
communications protocol for realizing data communication between two or more devices using the 
communication mode which broadcasts data to asynchronous was not proposed concretely, either. 
[0019] This invention aims at offering the technique in which the object data which real time nature 
does not need can be transmitted continuously and certainly in a data telecommunication system, the 
data communication approach, a data communication unit, and a digital interface, in view of an 
above-mentioned trouble. Moreover, other objects of this invention aim at offering the technique 
which can match the logical connection relation between a source node and one or more destination 
nodes, and the offset address which specifies in common the room which each destination node has, 
can simplify an offset address, and can simplify distinction of the connection ID of received data in a 
data telecommunication system, the data communication approach, a data communication unit, and a 
digital interface. Moreover, the object of others of this invention aims at aiming at offering the 
technique which can control buildup of the time delay which will be produced by the time it starts 
the data communication between a source node and two or more destination nodes in a data 
telecommunication system, the data communication approach, a data communication unit, and a 
digital interface. Moreover, the object of others of this invention aims at enabling it to detect easily 
the data lost by data transfer interruption. Moreover, the object of others of this invention aims at 
enabling it to perform the return from interruption of data transfer certainly and simply. Moreover, 
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the object of others of this invention aims at preventing buildup of circuit magnitude. 
[0020] 

[Means for Solving the Problem] The data telecommunication system of this invention is a data 
telecommunication system which communicates using the logical connection relation set up between 
the transmission system which transmits information data, and the receiver which receives these 
information data, and is carrying out the description of distinguishing said logical connection relation 
according to the address information which specifies the room of said receiver. Moreover, the place 
by which it is characterized [ of the data telecommunication system of this invention / other ] is a 
data telecommunication system using the communication mode which transmits two or more 
communication link packets to continuation and asynchronous. The description of storing the 
information which specifies the predetermined field of the room which stores the information 
included in it at this communication link packet while the logical connection relation between two or 
more devices is shown in the header unit of the communication link packet generated based on said 
communication mode is carried out. moreover, the information data which the place by which it is 
characterized [ of others of the data telecommunication system of this invention ] is the data 
telecommunication system constituted by two or more devices, distinguished the communication link 
between the devices by which plurality differs by the logical connection relation from which 
plurality differs, and communicated — this — the description of storing in the room corresponding to 
logical connection relation is carried out. Moreover, the place by which it is characterized [ of others 
of the data telecommunication system of this invention ] is the data telecommunication system which 
communicates using the logical connection relation set up between the transmission system which 
transmits information data, and the receiver which receives these information data, and is 
characterized by to store the information which shows said logical connection relation in the header 
unit instead of data division of the communication link packet constituted using said information 
data. 

[0021] The data communication unit of this invention is a data communication unit which 
communicates using the logical connection relation set up between the transmission system which 
transmits information data, and the receiver which receives these information data, and is 
characterized by to provide the means of communications which transmits said information data, and 
a distinction means distinguish said logical connection relation according to the address information 
which specifies the room of said receiver. Moreover, the place by which it is characterized [ of the 
data communication unit of this invention / other ] A generation means to be the data communication 
unit which has the communication mode which transmits two or more communication link packets to 
continuation and asynchronous, and to generate the communication link packet based on said 
communication mode, It is characterized by providing the control means which controls said 
generation means to store the information which specifies the predetermined field of the room which 
stores the information included in it at this communication link packet while the logical connection 
relation of two or more devices is shown in the header unit of said communication link packet. 
Moreover, the place by which it is characterized [ of others of the data communication unit of this 
invention ] is a data communication unit connectable with the data telecommunication system 
constituted by two or more devices, and is characterized by to provide a distinction means 
distinguish the communication link between the devices by which plurality differs by the logical 
connection relation from which plurality differs, and a storing means store the information data 
which communicated in the room corresponding to said logical connection relation. Moreover, the 
place by which it is characterized [ of others of the data communication unit of this invention ] The 
means of communications which is the data communication unit which communicates using the 
logical connection relation set up between the transmission system which transmits information data, 
and the receiver which receives these information data, and transmits and receives said information 
data, It is characterized by providing the control means which controls said means of 
communications to store the information which shows said logical connection relation in the header 
unit instead of data division of the communication link packet constituted using said information 
data. 

[0022] The data communication approach of this invention is the data communication approach 
which communicates using the logical connection relation set up between the transmission system 
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which transmits information data, and the receiver which receives these information data, and is 
characterized by distinguishing said logical connection relation according to the address information 
which specifies the room of said receiver. Moreover, the place by which it is characterized [ of the 
data-communication approach of this invention / other ] is the data-communication approach of 
having the communication mode which transmits two or more communication link packets to 
continuation and asynchronous, and is characterized by to store the address information which 
specifies the predetermined field of the room which stores ID information which shows the logical 
connection relation between two or more devices to the header unit of the communication link 
packet generated based on said communication mode, and the information included at this 
communication link packet, moreover, the logical connection relation from which plurality differs 
the communication link between the devices by which the place by which it is characterized [ of 
others of the data communication approach of this invention ] is the data-communication approach 
applicable to the data telecommunication system constituted by two or more devices, and plurality 
differs — distinguishing — this — it is characterized by to store the information data which 
communicated to the room corresponding to logical connection relation. Moreover, the place by 
which it is characterized [ of others of the data-communication approach of this invention ] is the 
data-communication approach which communicates using the logical connection relation set up 
between the transmission system which transmits information data, and the receiver which receives 
these information data, and is characterized by to store the information which shows said logical 
connection relation in the header unit instead of the data division constituted using said information 
data. 

[0023] The source node characterized by the data telecommunication system of this invention 
transmitting the data which consist of one or more segments using at least one asynchronous 
communication, One or more destination nodes which receive the data transmitted from said source 
node, The controller which sets up logical connection relation between said source node and said 
destination node, The description of having a means to specify with said logical connection relation 
which specifies the predetermined field of the room which said one or more destination nodes have 
is carried out. Moreover, the place by which it is characterized [ of the data communication approach 
of this invention / other ] The step which sets up logical connection relation between a source node 
and one or more destination nodes, The step which transmits the data which consist of one or more 
segments to said one or more destination nodes using at least one asynchronous communication, It is 
characterized by performing the step specified with said logical connection relation which specifies 
the predetermined field of the room where the step received using said logical connection relation 
and said one or more destination nodes have data transmitted using said asynchronous 
communication. 

[0024] The digital interface of this invention is characterized by providing a means, PAKETTAIZU 
[ the data which consist of one or more segments / at least one communication link packet ], and a 
means to asynchronous-transmit said communication link packet using the logical connection 
relation set up among one or more destination nodes. Moreover, the place by which it is 
characterized [ of the digital interface of this invention / other ] is characterized by providing a 
means to receive at least one communication link packet asynchronous-transmitted using the logical 
connection relation set up between source nodes, and the means which writes the data contained in 
said communication link packet in other equipments and common room. Moreover, the place by 
which it is characterized [ of others of the digital interface of this invention ] is characterized by 
providing a means to set up logical connection relation between a source node and one or more 
destination nodes, and a means to notify the connection ID for identifying said logical connection 
relation to said source node and said one or more destination nodes. 
[0025] 

[Embodiment of the Invention] Hereafter, the suitable example of this invention is explained to a 
detail with reference to a drawing. Drawing 1 is drawing showing an example of the configuration of 
the data telecommunication system in this example. The data telecommunication system of this 
example is constituted by the computer 10, the camera one apparatus digital video recorder 28, and 
the printer 60 as shown in drawing 1 . 

[0026] First, the configuration of a computer 10 is explained. 12 is a processing unit (MPU) which 
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controls actuation of a computer 10. 14 is 1394 interfaces which have a function about the 
communications protocol specified in the function and this example based on IEEE 1394- 1995 
specification. 

[0027] 16 is a control unit which consists of a keyboard, a mouse, etc. 18 is a decoder which decodes 
the digital data (dynamic-image data, static-image data, voice data, etc.) by which compression 
coding was carried out. 20 is a display (display) which consists of indicating equipments, such as a 
CRT display and a liquid crystal panel. 

[0028] 22 is a hard disk (HD) which records various kinds of digital data (dynamic-image data, 
static-image data, voice data, graphics data, text data, program data, etc.). 24 is an internal memory. 
26 is an internal bus which connects each processing section of the computer 10 interior, such as a 
PCI bus, mutually. 

[0029] Next, it pokes and explains to the configuration of the camera one apparatus digital video 
recorder (DVCR is called hereafter) 28. 30 is the image pick-up section (opt) which changes the 
optical image of a photographic subject into an electrical signal, and boils and changes the electrical 
signal. 32 is an analogue-to-digital (A/D) converter. 

[0030] 34 is the image-processing section which changes into the digital image data of a 
predetermined format the dynamic image and static image which were digitized. 36 is 
compression/expanding processing section, and has the function which decodes the digital data 
(dynamic-image data, static-image data, voice data, etc.) by which compression coding was carried 
out, and the function which carries out high efficiency coding of the digital image data (for example, 
it quantizes after orthogonal transformation per predetermined image like an MPEG method or DV 
method, and variable length coding is carried out). 

[0031] 38 is memory which stores temporarily the digital image data by which high efficiency 
coding was carried out. 40 is memory which stores temporarily the digital image data by which high 
efficiency coding is not carried out. 42 is a data selector. 44 is 1394 interfaces which have a function 
about the communications protocol specified in the function and this example based on IEEE 13 94- 
1995 specification. 

[0032] 46 and 48 are memory control sections which control writing and read-out of memory 38 and 
memory 40. 50 is a control section (system controller) which controls actuation of DVCR28, and has 
a microcomputer. 52 is a control unit which consists of remote control, a control panel, etc. 54 is an 
electronic viewfinder (EVF). 56 is a D/A converter. 

[0033] 58 is the record playback section which consists of record media, such as a magnetic tape, a 
magnetic disk, and a magneto-optic disk, and carries out record playback of various kinds of digital 
data (dynamic-image data, static-image data, voice data, etc.). 

[0034] Next, the configuration of a printer 60 is explained. 62 is 1394 interfaces which have a 
function about the communications protocol specified in the function and this example based on 
IEEE 13 94- 1995 specification. 64 is a data selector. 66 is a control unit which consists of a manual 
operation button, a touch panel, etc. 

[0035] 68 is a printer controller which controls actuation of a printer 60. 70 is a decoder. 72 is an 
internal memory. 74 is the image-processing section which processes the static-image data received 
through 1394 interfaces, text data, graphics data, etc. 76 is a driver. 78 is a printer head. 
[0036] As shown in drawing 1 , each communication device (a node is called hereafter) of a 
computer 10, DVCR28, and a printer 60 is mutually connected through 1394 interfaces 14, 44, and 
62 (the network constituted with 1394 interfaces is hereafter called a 1394 serial bus). 
[0037] Transfer of various kinds of object data (for example, dynamic-image data, static-image data, 
voice data, graphics data, text data, program data, etc.) and remote operation of each node by 
command data are attained by defining a predetermined communications protocol. This example 
defines the communications protocol which used the Asynchronous transmittal mode. 
[0038] Next, actuation of each node which constitutes the communication system of this example 
using drawing 1 is explained. First, the function and actuation of each processing section which 
constitute a computer 10 are explained. In this example, a computer 10 operates as the controller 
which controls transmission and reception of the image data between DVCR28 and a printer 60, or a 
controller which operates DVCR28 and a printer 60 by remote control. 

[0039] MPU12 moves various data to an internal memory 24 while performing software currently 
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recorded on the hard disk 22. Moreover, MPU12 doubles mediation actuation of each processing 
section connected by the internal bus 26 etc., and is performed. 

[0040] 1394 interfaces 14 can transmit the image data currently recorded on the hard disk 22 or the 
internal memory 24 on a 1394 serial bus while receiving the image data transmitted on the 1394 
serial bus. Moreover, 1394 interfaces 14 can also transmit the command data for operating other 
nodes on a 1394 serial bus by remote control. Furthermore, 1394 interfaces 14 also have the function 
to transmit the signal transmitted through the 1394 serial bus to other nodes. 
[0041] A user chooses desired software through a control unit 16, and performs software currently 
recorded on MPU12 by the hard disk 22. Here, a user is shown the information about this software 
by the display 20. A decoder 18 decodes the image data which received from the 1394 serial bus 
based on this software. A user is shown the decoded image data by the display 20. 
[0042] Next, the function and actuation of each processing section which constitute DVCR28 are 
explained. In this example, DVCR28 operates as an image sending set (source node) which carries 
out the Asynchronous transfer of the image data based on the communications protocol of this 
example. The image pick-up section 30 changes the optical image of a photographic subject into the 
electrical signal which consists of a luminance signal (Y) and a color-difference signal (C), and 
supplies the electrical signal to A/D converter 60. A/D converter 32 digitizes the electrical signal. 
[0043] The image-processing section 34 multiplexes them while performing a predetermined image 
processing to the luminance signal and color-difference signal which were digitized. 
Compression/expanding processing section 36 compresses the amount of data of the digitized 
luminance signal and a color-difference signal. Here, compression/expanding processing section 36 
may be processed to a luminance signal, a color-difference signal, and juxtaposition using the 
independent compression processing circuit. Moreover, they may be processed to time sharing using 
a common compression processing circuit. 

[0044] Moreover, in compression/expanding processing section 36, in order to make it strong to a 
transmission-line error, shuffling processing is performed to compression image data. Thereby, a 
continuous digital error (namely, burst error) is convertible for the discrete error (namely, random 
error) which retouch and interpolation tend to perform. When this down stream processing is brought 
before compression processing to equalize the bias of the amount of information by the roughness 
and fineness in the screen of an image here, the convenience at the time of using variable length 
coding, such as a run length, is good. 

[0045] In compression/expanding processing section 36, the data identification information (ID) for 
restoring shuffling is added to compression image data. Compression/expanding processing section 
36 adds an error correction sign (ECC) to compression image data, in order to reduce the error at the 
time of record playback. 

[0046] The image data compressed in compression/expanding processing section 36 is supplied to 
memory 38 and the record playback section 58. The record playback section 58 records the 
compression image data to which ID and ECC were added on record media, such as a magnetic tape. 
Here, compression image data is recorded on different independent record area from voice data. 
[0047] On the other hand, D/A conversion of the image data supplied to D/A converter 56 from the 
image-processing section 34 is carried out. EVF54 displays the analog picture signal supplied from 
D/A converter 56. Moreover, the image data processed in the image-processing section 34 is 
supplied also to memory 40. Here, incompressible image data is stored in memory 40. 
[0048] A data selector 42 chooses memory 38 or memory 40 based on directions of a user, and 
supplies compression image data or incompressible image data to 1394 interfaces 44. Moreover, a 
data selector 42 supplies the image data supplied from 1394 interfaces 44 to memory 38 or memory 
40. 

[0049] 1394 interfaces 44 carry out the Asynchronous transfer of compression image data or the 
incompressible image data based on the communications protocol of this example mentioned later. 
Moreover, 1394 interfaces 44 receive the control command for controlling DVCR28 through a 1394 
serial bus. The received control command is supplied to a control section 50 through a data selector 
42. 1394 interfaces 44 return the response to the aforementioned control command. 
[0050] Next, the function and actuation of each processing section which constitute a printer 60 are 
explained. In this example, a printer 60 operates as an image receiving set (destination node) which 
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receives and prints the image data by which the Asynchronous transfer was carried out based on the 
communications protocol of this example. 

[0051] 1394 interfaces 62 receive the image data and control command by which the Asynchronous 
transfer was carried out through the 1394 serial bus. Moreover, 1394 interfaces 62 transmit the 
response to control command. 

[0052] The received image data is supplied to a decoder 70 through a data selector 64. A decoder 70 
decodes this image data and outputs the result to the image-processing section 74. The image- 
processing section 74 memorizes the decoded image data temporarily in memory 72. 
[0053] Moreover, the image-processing section 74 changes into the data for printing the image data 
temporarily memorized by memory 72, and supplies it to the printer head 78. The printer head 78 
performs printing based on control of a printer controller 68. 

[0054] On the other hand, the received control command is inputted into a printer controller 68 
through a data selector 64. A printer controller 68 performs various control about printing based on 
this control data. For example, the location of the paper feed by the driver 76 and the printer head 78 
etc. is controlled. 

[0055] Next, the configuration of 1394 interfaces 14, 44, and 62 of this example is explained to a 
detail using drawing 8 .1394 interfaces consist of two or more layers (hierarchy) functionally. 
[0056] In drawing 8 , 1394 interfaces are connected with 1394 interfaces of other nodes through the 
telecommunication cable 801 based on IEEE1394-1995 specification. Moreover, 1394 interfaces 
have one or more communication link ports 802, and each communication link port 802 is connected 
with the physical layer 803 contained in the hardware section. 

[0057] In drawing 8 , the hardware section consists of a physical layer 803 and a link layer 804. The 
physical layer 803 performs detection of a physical and electric interface with other nodes, and bus 
reset, the processing accompanying it, coding/decryption of an I/O signal, mediation of a bus royalty, 
etc. Moreover, the link layer 804 performs generation of a communication link packet, transmission 
and reception of various kinds of communication link packets, control of a cycle timer, etc. 
Moreover, the link layer 804 offers the generation of Asynchronous broadcastpacket mentioned later, 
and the function of transmission and reception. 

[0058] Moreover, in drawing 8 , the firmware section includes the transaction layer 805 and the 
serial bus management 806. The transaction layer 805 manages the Asynchronous transmittal mode, 
and offers various kinds of transactions (a lead, Wright, lock). 

[0059] Moreover, the transaction layer 805 offers the Asynchronous broadcast transaction function 
mentioned later. The serial bus management 806 offers the function to perform control of a self- 
node, management of the connection condition of a self-node, management of ID information on a 
self-node, and the resource management of a serial bus network, based on IEEE1212CSR 
specification mentioned later. 

[0060] The hardware section and the firmware section which are shown in drawing 8 constitute 1394 
interfaces substantially, and those basic configurations are specified by IEEE1394-1995 
specification. 

[0061] Moreover, the application layer 807 contained in the software section changes with 
application software to be used, and controls what kind of object data are transmitted how. 
[0062] The communications protocol of this example mentioned later extends the function of the 
hardware section which constitutes 1394 interfaces, and the firmware section, and offers a new 
transfer procedure to the software section. 

[0063] (The 1st example) Next, the basic configuration of the communications protocol specified in 
this example is explained using drawing 2 . In drawing 2 , the subunit (subunit) in which in 300 the 
destination node of n (n>=l) individual has a source node and 304, and, as for a controller and 302, a 
source node has 306, and 308 are object data (object), such as static-image data, graphics data, text 
data, file data, and program data. 

[0064] 310 is the 1st room in the destination node 304 interior, and is specified by predetermined 
destination offset (destination#offset#0). 312 is the 1st connection who shows the logical connection 
relation between the source node 302 and the destination node 304 (namely, connection). Here, 
destination offset is the address which specifies in common the room which n destination nodes 304 
have. 
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[0065] 314 is the n-th room in the destination node 304 interior, and is specified by predetermined 
destination offset (destination#offset#n). 316 is the n-th connection who shows the logical 
connection relation between the source node 302 and the destination node 304 (namely, connection). 
[0066] Setting to this example, each node is IEEE1212 about the 1st room 310 - the n-th room 314. 
It has managed by the 64-bit address space based on CSR (ControlandStatusRegisterArchitecture) 
specification (or 13213:ISO/EEC 1994 specification). IEEE1212 CSR specification is the 
specification which specified the control for serial buses, management, and address assignment. 
[0067] Drawing 6 is drawing explaining the address space which each node has. Drawing 6 (a) is 
logical room expressed by the 64-bit address. Moreover, drawing 6 (b) is a part of room shown in 
drawing 6 (a), for example, is an address space where 16 bits of high orders serve as FFFF16. A part 
of room shown in drawing 6 (b) is used for the 1st room 310 shown in drawing 2 - the n-th room 
314. Each rooms 310-314 are specified by the destination offset which shows 48 bits of low order of 
the address. 

[0068] In drawing 6 (b), 00000000000016 - 0000000003FF16 is the reserved field, and the field 
where the object data 308 are written in actually is a field where 48 bits of low order of the address 
serve as FFFFF000040016 or subsequent ones. 

[0069] In drawing 2 , in the source node 302, it is a node with the function to transmit the object data 
308 according to the communications protocol mentioned later, and is [ node / destination / 304 ] a 
node with the function to receive the object data 308 transmitted from the source node 302. 
Moreover, it is a node with the function to set up logical connection relation (namely, connection) 
between the source node 302 and one or more destination nodes 304 according to the 
communications protocol mentioned later, and to manage it, in a controller 300. 
[0070] Here, a controller 300, the source node 302, and the destination node 304 may function in the 
separate node which became independent, respectively. Moreover, a controller 300 and the source 
node 302 may function in the same node. Moreover, a controller 300 and the destination node 304 
may function in the same node. In this case, the transaction between a controller 300, the source 
node 302, or the destination node 304 becomes unnecessary, and a communication procedure is 
simplified. 

[0071] This example explains the case where it functions in the separate node which the controller 
300, the source node 302, and the destination node 304 became independent of, respectively. For 
example, the computer 10 possessing 1394 interfaces 14 functions as a controller 300. Moreover, the 
printer 60 by which DVCR28 possessing 1394 interfaces 44 possesses the source node 302 and 1394 
interfaces 62 functions as a destination node 304. 

[0072] In this example, as shown in drawing 2 , one or more connections can be set up between the 
source node 302 and one or more destination nodes 304. These connections set up based on the 
communications protocol which one or more controllers 300 mention later, when there is a certain 
object data transfer demand. 

[0073] In this example, one or more destination offset which can be used in one connection can be 
set up. Even if the value of this destination offset is a value set up beforehand, it may be a value 
which a controller 300 or the source node 302 sets up in adjustable. In addition, the relation between 
a connection and destination offset is set up based on the communications protocol mentioned later. 
[0074] When assigning two or more destination offset to one connection, data communication of two 
or more gestalten can be simultaneously realized through one connection. For example, one pair of 1 
or 1-pair N and the data communication of the N pair N are simultaneously realizable through one 
connection by assigning different destination offset to the data communication of each gestalt. 
[0075] In addition, in this example, the computer 10 which is a controller 300 may operate as a 
destination node 304. In this case, a connection will be set up between one source node 302 and two 
destination nodes 304, and a transfer of the object data 308 will be performed. 
[0076] Moreover, in this example, although the case where a computer 10 operated as a controller 
300 was explained, a computer 10 does not surely need to become a controller 300. DVCR28 or a 
printer 60 may operate as a controller 300. 

[0077] Next, the fundamental transfer procedure of the communications protocol specified in this 
example is explained. Drawing 3 (a) and drawing 4 are sequence charts which explain a procedure 
until it transmits one object data using the connection set up by a certain controller 300. In drawing 3 
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(b), it is a sequence chart explaining a transfer procedure when bus reset or a transmission error is 
during one object data transfer. 

[0078] In the communications protocol of this example, one object data is transmitted by one or 
more "Asynchronous broadcast transaction" after setting out of the connection with a certain above- 
mentioned controller 300. The detailed communication procedure of Asynchronous broadcast 
transaction is explained using drawing 3 and drawing 4 . 

[0079] Moreover, the packet (Asynchronous broadcast packet is called hereafter) used in 
Asynchronous broadcast transaction is explained using drawing 4 . In addition, above-mentioned 
Asynchronous broadcast transaction and above-mentioned Asynchronous broadcast packet are the 
completely new communication procedure and packet format which are specified in the 
communications protocol of this example. 

[0080] Hereafter, the fundamental transfer procedure based on the communications protocol of this 
example is explained using drawing 3 (a) and drawing 4 . A controller 300 sets up the connection ID 
for identifying the logical connection relation between the source node 302 and one or more 
destinations 304 (connection). Next, a controller 300 notifies world wide unique ID which self has 
with the connection ID to each node, and sets up one connection (401 of drawing 3 (a) and drawing 
4,402). 

[0081] It is directed after Connection's ID advice that a controller 300 starts a transfer of the object 
data 308 to the source node 302 (403 of drawing 3 (a) and drawing 4 ). 

[0082] The source node 302 performs one or more the destination nodes 304 and negotiations for 
directions of transfer initiation after a carrier beam, and initial setting of Asynchronous 
broadcasttransaction is performed (404 of drawing 3 (a) and drawing 4 R> 4, 405). 
[0083] The source node 302 performs Asynchronous broadcast transaction after termination of initial 
setting, and sequential broadcasting of the object data 308 which consist of one or more segment 
data is carried out (406-409 of drawing 3 (a) and drawing 4 R> 4). 

[0084] Here, the object data transfer model in this example is explained using drawing 7 . In drawing 
7 R> 7, object data are static-image data with which for example, data size is set to 128 K bytes. 
[0085] The source node 302 divides the object data 308 into 500 segment data (1 segment data are 
256 bytes) according to the receiving capacity of each destination node 304 recognized in initial 
setting. 

[0086] Here, the source node 302 sets up the data size of 1 segment data in adjustable with the size 
of the internal buffer which each destination node 304 has. Drawing 7 shows the case where the 
same internal buffer as the data size of the object data 308 is secured. 

[0087] Moreover, the source node 302 transmits one or more segment data using at least 1 time of 
Asynchronous broadcast transaction. In drawing 7 , one segment data is transmitted using 1 time of 
Asynchronous broadcast transaction. The source node 302 ends data communication with one or 
more destinations 304 after all segment data transfers (410 of drawing 3 (a) and drawing 4 , 41 1). 
[0088] Next, actuation of a controller 300 is explained to a detail using drawing 3 and drawing 4 . A 
controller 300 carries out the Asynchronous transfer of the packet (following and connection setting- 
out packet) for setting up a connection to the source node 302 and one or more destination nodes 304 
which were chosen by the user (401 of drawing 3 (a) and drawing 4 , 402). Connection ID and world 
wide unique ID of a controller 300 are stored in the pay load of this packet. 
[0089] Next, a controller 300 carries out the Asynchronous transfer of the transmitting command 
packet (transaction command packet) to the source node 302 (403 of drawing 3 (a) and drawing 4 ). 
[0090] The source node 302 which received the transmitting command packet performs initial 
setting using Connection ID and world wide unique ID which were notified from the controller 300, 
and performs Asynchronous broadcast transaction (404-409 of drawing 3 (a)). By this Asynchronous 
broadcast transaction, the source node 302 can carry out the sequential transfer of the object data 308 
which consist of one or more segment data. 

[0091] In addition, in the communications protocol of this example, a controller 300 offers the 
function to manage connection of a connection and connectionless. Therefore, a transfer of the object 
data 308 after connection setting out is performed by the negotiation between the source node 302 
and the destination node 304. 

[0092] After a series of Asynchronous broadcast transaction is completed, the source node 302 
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broadcasts Asynchronous broadcast packet (following, segment end packet) which shows segment 
end (410 of drawing 3 (a)). After a controller 300 receives segment end packet from the source node 
302, it releases a connection and ends data transfer (41 1 of drawing 3 (a)). 

[0093] Here, since segment end packet is broadcast, the content of the packet is detectable also in the 
destination node 304. Therefore, not the controller 300 but destination node 304 the very thing may 
constitute so that a connection with the source node 302 may be released. 
[0094] Next, actuation of the source node 302 is explained to a detail using drawing 3 (a) and 
drawing 4 . The source node 302 which received the connection setting-out packet and transmitting 
command packet from a controller 300 sends out Asynchronous broadcast packet (following, send 
request packet) for requiring data transfer from each destination node 304 (404 of drawing 3 (a) and 
drawing 4 ). 

[0095] Here, send request packet is a request packet for acquiring required initial information, before 
performing Asynchronousbroadcast transaction for the object data 308. World wide unique ID of 
Connection ID and a controller 300 specified by the controller 300 is written in this packet. 
[0096] Asynchronous broadcast packet (following, ack responsepacket) which shows that the 
destination node 304 is a response corresponding to send request packet is broadcast (405 of drawing 
3 (a) and drawing 4 ). 

[0097] Here, world wide unique ID is stored in ack response packet with the same connection ID as 
send request packet. Therefore, the source node 302 can identify whether it is ack response packet 
transmitted through which connection by checking world wide unique ED with the connection ID of 
a receive packet. 

[0098] Here, the offset address which specifies the size of the internal buffer which can secure each 
destination node 304, and predetermined room is stored in ack response packet. After reception of 
ack response packet, the source node 302 sets up the destination offset which specifies the room of 
each destination node 304 in common, and starts Asynchronous broadcast transaction. 
[0099] Here, destination offset is set up using the offset address included in ack response packet of 
each destination node 304. 

[0100] In addition, in this example, although the destination offset used in Asynchronous broadcast 
transaction is set up using the offset address included in ack response packet, it does not restrict to it. 

[0101] For example, the function to manage the destination offset which each connection uses may 
be given to a controller 300, and you may constitute so that destination offset may be set up with 
setting out of Connection ID. In this case, the destination offset corresponding to each connection is 
notified from a controller 300 to the source node 302. 

[0102] Next, the source node 302 writes in the first Asynchronous broadcast packet to the room 
which above-mentioned destination offset shows (406 of drawing 3 (a) and drawing 4 ). The 
sequence number of Connection ID, world wide unique ID, and segment data is stored in this packet. 

[0103] After transmitting the first Asynchronous broadcast packet, the source node 302 stands by the 
response packet from the destination node 304. From the destination node 304, the response packet 
which stored Connection ID, world wide unique ID, and a sequence number is sent out in the form of 
Asynchronous broadcast packet. After receiving this response packet, the source node 302 
increments a sequence number and transmits Asynchronous broadcast packet containing the 
following segment data (407 of drawing 3 (a) and drawing 4 ). 

[0104] Repeating this procedure, the source node 302 performs Asynchronous broadcasttransaction 
one by one (408-409 of drawing 3 (a) and drawing 4 ). It decides on the greatest time amount which 
stands by the response from the destination node 304 beforehand, and even if it passes over the time 
amount, when a response does not return, it resends the same data using the same sequence number. 
[0105] Moreover, when the response packet which requires resending from the destination node 304 
is transmitted, the source node 302 can also broadcast the data of the specified sequence number 
again. After Asynchronous broadcast transaction [ all the object data 308 ], the source node 302 
broadcasts segment end packet, and ends data transfer (410 of drawing 3 (a) and drawing 4 ,411). 
[0106] Here, the source node 302 divides the object data 308 into one or more segment data as 
mentioned above if needed (segmentation). An above-mentioned response packet will be 
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accompanied by it and produced when Asynchronous broadcast transaction [ each segment data ]. In 
this example, Asynchronous broadcast transaction of 1 time performs one segment data transfer. The 
destination node 304 has the buffer of the capacity shown with above-mentioned buffer size. 
[0107] In addition, although the above-mentioned example has prescribed that a response packet is 
always sent out in connection with Asynchronous broadcast transaction of one segment data, it does 
not restrict to it. After the data buffer which the destination node 304 has is filled by the segment 
data with which plurality continues, you may constitute so that the destination node 304 may 
transmit a response packet. 

[0108] Next, actuation of the destination node 304 is explained to a detail using drawing 3 (a) and 
drawing 4 . The destination node 304 which received the connection setting-out packet from the 
controller 300 stands by send request packet from the source node 302 (404 of chawing 3 (a) and 
drawing 4 ). 

[0109] The destination node 304 which received send request packet checks Connection ID and 
world wide unique ID which are written to that packet, and distinguishes whether this packet is a 
packet from the source node 302. 

[01 10] After receiving send request packet from the source node 302, each destination node 304 
broadcasts ack response packet which wrote in the offset address which specifies the size of 
Connection ID, world wide unique ID, and a securable internal buffer, and predetermined room (405 
of drawing 3 (a) and drawing 4 ). 

[0111] After writing Asynchronous broadcast packet transmitted from the source node 302 in room, 
the destination node 304 checks the connection ID of the packet, and world wide unique ID. When 
this connection ID and world wide unique ID are in agreement with the value set up by the controller 
300, a response packet (the sequence number included in Connection ID, world wide unique ID, and 
a receive packet is included) is broadcast (406-409 of drawing 3 (a) and drawing 4 ). 
[01 12] In this case, the segment data contained in a receive packet are stored in an internal buffer. 
Here, when Connection ID and world wide unique ID which are contained in a receive packet differ 
from Connection ID and world wide unique ID which were set as self, the destination node 304 
discards the receive packet. 

[01 13] Moreover, the destination node 304 can also send out the response packet which shows a 
resending demand, when the mismatching of the sequence number of a receive packet is detected. In 
that case, the destination node 304 notifies the sequence number which requires resending to the 
source node 302. 

[01 14] Termination of all Asynchronous broadcast transaction broadcasts segment end packet from 
the source node 302. If this packet is received, the destination node 304 will end a data transfer 
process (410 of drawing 3 (a) and drawing 4 ). 

[01 15] After receiving segment end packet, the response packet which shows that the destination 
node 304 received segment end packet normally is broadcast (411 of drawing 3 (a) and drawing 4 ). 
[0116] As explained above, the communication system of this example can solve the non- 
convenience of the conventional communication mode. Moreover, also in the data transfer which 
does not need real time nature, data can be transmitted to a high speed simple. 
[0117] Moreover, in this example, after a controller 300 sets up a connection, object data transfer 
processing is performed between the source node 300 and each destination node 304, without being 
controlled by the controller 300. Thereby, the load of a controller 300 can be reduced and the easy 
communications protocol which does not step on a complicated communication procedure can be 
offered. 

[0118] Moreover, the destination node 304 consists of this examples so that a response may surely 

be returned to each Asynchronous broadcast transaction. The communications protocol which can 

transmit by this the data which real time nature does not need certainly can be offered. 

[01 19] In order to realize more positive data transfer, it is required to make data transfer resume 

promptly, without making data missing, when data transfer is interrupted according to bus reset or 

generating of a certain transmission error. Hereafter, the restart procedure specified with the 

communications protocol of this example is explained using drawing 3 (b). 

[0120] For example, when bus reset occurs after receiving Asynchronous broadcast packet of 

sequence-number i, each node interrupts transfer processing and performs initialization of a bus, 
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recognition of a connection configuration, setting out of Node ED, etc. according to the procedure 
defined by IEEE1394-1995 specification (420 of drawing 3 (b), 421). 

[0121] After reconstruction of a bus is completed, each destination node 304 broadcasts Connection 
ID, world wide unique ID, and the restart demand packet (resend request packet) that stored 
sequence-number i (422 of drawing 3 (b)). 

[0122] When the restart of Asynchronous broadcast transaction is possible, the source node 302 
checks the connection ID of resend request packet who received, and world wide unique ID, and 
broadcasts ack response packet which stored these (423 of drawing 3 (b)). 

[0123] Then, the source node 302 carries out sequential broadcasting of the segment data after the 
sequence number demanded by resend request packet which received, i.e., the segment data which 
start in a sequence number (i+1), (424 of drawing 3 (b)). 

[0124] With the above-mentioned procedure, a controller 300, the source node 302, and the 
destination node 304 can resume subsequent data transfer easily and certainly, even if data transfer is 
interrupted without taking each node ID into consideration. 

[0125] Moreover, as mentioned above, by this example, also when data transfer is interrupted, there 
is effectiveness which can simplify the control procedure of a controller 300. Next, the configuration 
of Asynchronous broadcast packet specified in this example using drawing 5 is explained. 
Asynchronous broadcast packet is a data packet which makes a unit for example, lQuadlet 
(4bytes=32bits). 

[0126] First, the configuration of the packet header (packetheader) 521 is explained. In drawing 5 , 
the field 501 (16bits) shows destination#ID and shows the node ED of a reception place (namely, 
destination node 304). In the communications protocol of this example, in order to realize 
Asynchronous broadcast transaction of the object data 308, the value of this field is set to ID for 
broadcasting (namely, "FFFF16"). 

[0127] The field 502 (6bits) shows the transaction- label (tl) field, and is the tag of each transaction 
proper. The field 503 (2b its) shows a retry (rt) code, and specifies whether a packet tries a retry. 
[0128] The field 504 (4bits) shows a transaction code (tcode). tcode specifies a format of a packet, 
and the type of a transaction which must be performed. In this example, the value of this field is set 
to "00012" and the processing (namely, Wright transaction) written in the room where the 
destination#offset field 507 shows the data block 522 of this packet is requested. 
[0129] The field 505 (4bits) shows a priority (pri), and specifies priority. The value of this field is set 
to "00002" in this example. The field 506 (16bits) shows source#ID and shows the node ID of a 
transmitting side (namely, source node 302). 

[0130] The field 507 (48bits) shows destination#offset and specifies in common low order 48bits of 
the address space which each destination node 304 has. Here, even if destination#offset sets up the 
same value in all connections, it may set up a different value for every connection. However, since 
the direction which set up a different value can process Asynchronous broadcast packet from two or 
more connections in juxtaposition, it is efficient. 

[0131] The field 508 (16bits) shows data#length and shows the die length of a data field mentioned 
later per cutting tool. The field 509 (16bits) shows extended#tcode. The value of this field is set to 
"00002" in this example. 

[0132] The field 510 (32bits) shows header#CRC and the code for error detection to the fields 501- 
509 mentioned above is stored. Next, the configuration of data block (datablock) 522 is explained. 
Data block 522 is constituted by the header information (packetinformation) 523 and the data field 
(datafield) 524 in this example. 

[0133] The connection ID for identifying the logical connection relation between each node (namely, 
connection) etc. is stored in the header information 523. In addition, the configuration of the header 
information 523 responds in activity eye, and differ. 

[0134] Moreover, a data field 524 is the variable length field, and above-mentioned segment data are 
stored. Here, "0" is put in a part not to fulfill KUADDO let when the segment data stored in a data 
field 524 are not the multiple of KUADDO let. 

[0135] The field 51 1 (2 KUWATO let, 64bits) is world wide unique ID which a controller 300 has. 
1394 interfaces of this example identify the controller 300 which set up the connection between the 
source node 302 and the destination node 304 by this world wide unique ID. 
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[0136] Here, this world wide unique ID is ID which is based on EEEE1394-1995 specification and in 
which each node is that it is also peculiar. In addition, in this example, although world wide unique 
ID was used as information for identifying the controller which set up each connection, it does not 
restrict to this. Without changing with above-mentioned bus reset etc., as long as it is the information 
which can identify each node to a proper, other information is sufficient. 

[0137] The field 512 (16bits) shows connection#ID and stores the connection ID of this example. 
1394 interfaces of this example identify the connection set up between the source node 302 and one 
or more destination nodes 304 based on the connection ID stored in this field. 

[0138] In this example, one controller can establish the connection of 216x (the number of nodes). It 
becomes possible to set up two or more connections until the total amount of the communication 
band which each connection uses reaches the capacity of a transmission line by this. 
[0139] Moreover, 1394 interfaces of this example can identify the absolute connection set up by 
above-mentioned world wide unique ID and above-mentioned Connection ID between a certain 
source node 302 and one or more destination nodes 304. 

[0140] Therefore, two or more controllers 300 are possible also for setting up the same connection 
ID to two different logical connection relation. That is, each controller can set up and manage the 
self connection ID, without caring about the connection ID whom other controllers set up. 
[0141] The field 513 (8bits) shows protocol#type and shows the communication procedure (namely, 
class of communications protocol) based on the header information 523. When the communications 
protocol of this example is shown, the value of this field is set to "01 1 6." 

[0142] The field 514 (8bits) shows control#flags and the predetermined control data which controls 
the communication procedure of the communications protocol of this example etc. is set up. Let the 
most significant bit of this field be for example, a restart demand (resend#request) flag in this 
example. Therefore, when the value of the most significant bit of this field is set to "1", it is shown 
that the restart demand based on the communications protocol of this example has arisen. 
[0143] The field 515 (16bits) shows sequence#number and sets up a continuous value (namely, 
sequence number) to the packet transmitted based on the specific connection ID (the connection ED 
specified in the field 512). 

[0144] By this sequence number, the destination node 304 can supervise the continuity of the 
segment data [ Asynchronous broadcast transaction / data / one by one ]. When an inequality arises, 
the destination node 304 can also require resending based on this sequence number. 
[0145] The field 516 (16bits) shows reconfirmation#number. This field has semantics, only when the 
value of an above-mentioned resending demand flag is 1 in this example. For example, when the 
value of an above-mentioned resending demand flag is 1, the sequence number of the packet which 
requires resending is set to this field. 

[0146] The field 517 (16bits) shows buffer#size. The buffer size of the destination node 304 is set to 
this field. The field 518 (48bits) shows oflfset#address. Low order 48bits of the address space which 
the destination node 304 has is stored in this field. Thereby, it is specified any of the 1st room 310 
shown in drawing 2 - the n-th room 314 they are. 

[0147] The field 518 (32bits) is data_CRC. It is shown and is above-mentioned header CRC. The 
code for error detection corresponding to the fields 511-517 (the header information 523 and a data 
field 524 are included) is stored similarly. 

[0148] (The 2nd example) In the 2nd example, the performance of the source node 302 and the 
destination node 304 is raised, and the example which raises communication link effectiveness is 
explained. The 2nd example explains the configuration which can identify easily whether it is the 
packet by which matching and a receive packet were broadcast through which connection in the 
destination offset in which each connection ID is stored by the header unit. 
[0149] Thereby, each node on a network can identify the connection of each Asynchronous 
broadcast packet easily as it checks destination offset of a header unit, and it can discard him, 
without decoding the data block of an unrelated packet. 

[0150] Next, the transfer procedure based on the communications protocol of the 2nd example is 
explained using drawing 9 . In addition, the communications protocol of the 2nd example is 
fundamentally processed like the communications protocol of the 1st example. Therefore, in drawing 
9 , the sign same about the procedure of performing the same processing as drawing 3 is attached, 
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and the detailed explanation is omitted. 

[0151] A controller 300 sets up the connection ID for identifying the logical connection relation 
between the source node 302 and one or more destinations 304 (connection). 
[0152] Next, a controller 300 notifies the connection ID to each node, and sets up one connection 
(401 of drawing 9 , 402). At this time, each destination node 304 notifies the destination offset 
matched with the connection ID notified from the controller 300 to the source node 302 and a 
controller 300 (801 of drawing 9 , 802). 

[0153] Here, all nodes have managed the response with Connection ID and destination offset, and 
the destination node 304 and the node which became set up the destination offset which is not used 
through other connections. 

[0154] It is directed after Connection's ID advice that a controller 300 starts a transfer of the object 
data 308 to the source node 302 (403 of drawing 9 ). The source node 302 performs one or more the 
destination nodes 304 and negotiations for directions of transfer initiation after a carrier beam, and 
initial setting of data communication is performed (404 of drawing 9 , 405). 

[0155] Here, each destination node 304 stores in above-mentioned ackresponse packet the buffer size 
which shows the capacity of the same connection ID as send request packet, and a receive buffer, 
and broadcasts it. In addition, unlike the 1st example, each destination node 304 does not notify an 
offset address. 

[0156] The source node 302 performs Asynchronous broadcast transaction after termination of initial 
setting, and sequential broadcasting of the object data 308 which consist of one or more segment 
data is carried out (406-409 of drawing 9 ). Here, destination offset of each Asynchronous broadcast 
packet is Connection ID and an offset address corresponding to 1 to 1, and specifies the room of 
each destination node 304 in common. The source node 302 ends data communication with one or 
more destinations 304 after all segment data transfers (410 of drawing 9 ,411). 
[0157] it explained above — in the 2nd example, a receive packet can identify easily whether it is the 
packet broadcast through which connection like by matching the above-mentioned connection ID 
and destination offset with 1 to 1 . 

[0158] (Other examples) Various kinds of processing actuation required in order to realize the 
communications protocol and it which were explained in each above-mentioned example can also be 
realized with software. For example, it constitutes so that the storage which memorized the program 
code for realizing the function of an above-mentioned example may be supplied to the control 
section (for example, MPU12 of drawing 1 R> 1, a system controller 50, a printer controller 68) of 
the device which constitutes the communication system of each example. 

[0159] And the program code stored in this storage is read, and even if the control section constitutes 
so that the function of each example may be realized according to the program code, and actuation of 
communication system or the device itself may be controlled, it can realize an above-mentioned 
example. 

[0160] Moreover, 1394 interfaces 14, 44, and 62 with which each device possesses the storage which 
memorized the program code for realizing the function of an above-mentioned example may be 
supplied, and you may constitute so that the control section (for example, serial bus management 806 
of drawing 7 ) which controls actuation of these 1394 interfaces 14, 44, and 62 realizes the function 
of each example according to the program code memorized by this record medium and processing 
actuation may be controlled. 

[0161] In this case, the program code itself by which reading appearance was carried out from the 
above-mentioned storage will realize the function of each example, and the means (for example, the 
storage itself) for supplying that program code itself and its program code to a control section 
constitutes this invention. 

[0162] As a storage which memorizes this program code, a floppy disk, a hard disk, an optical disk, a 
magneto-optic disk, CD-ROM, a magnetic tape, the memory card of a non- volatile, ROM, etc. can 
be used, for example. 

[0163] Moreover, also when the program code by which reading appearance was carried out realizes 
the function of each example from an above-mentioned storage in collaboration with OS (operating 
system) or various kinds of application software etc. which are working on an above-mentioned 
control section, it cannot be overemphasized that it is contained in this invention. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/30/2006 



JP,1 1-355320,A [DETAILED DESCRIPTION] 



Page 15 of 15 



[0164] Furthermore, after storing the program code by which reading appearance was carried out 
from the above-mentioned storage in the memory with which the functional expansion unit 
connected to the above-mentioned control section is equipped, also when the control section with 
which the functional expansion unit is equipped performs all all [ actual / actual a part or ] according 
to the program code stored in this memory and realizes the function of each example by the 
processing, it cannot be overemphasized that it is contained in this invention. 
[0165] In addition, this invention can be carried out in other various forms, without deviating from 
the pneuma or the main descriptions. For example, in this example, although the communications 
protocol applicable to the network based on IEEE1394-1995 specification was explained, it does not 
restrict to it. The communications protocol of this example can also apply a bus mold network like 
IEEE1 394-1 995 specification, and a bus mold network to the network which can be constituted 
virtually. 

[0166] Therefore, in each above-mentioned example, with all points, don't pass to mere instantiation 
and don't interpret restrictively. A claim does not show the range of this invention and it is not 
restrained at all by the description text. Furthermore, all of the deformation and modification 
belonging to the equal range of a claim are the things of the range of this invention. 
[0167] 

[Effect of the Invention] According to this invention, this invention can build the logical connection 
relation independent of a physical topology in a bus mold network like IEEE1 394- 1995 
specification, as mentioned above. 

[0168] Moreover, according to other descriptions of this invention, real time nature is not needed in 
the communication system based on IEEE1394-1995 specification, but the completely new 
communications protocol which divides into one or more segment data the object data with 
comparatively much amount of data (for example, static-image data, graphics data, text data, file 
data, program data, etc.) with which dependability is demanded, and transmits them continuously 
can be offered. 

[0169] Moreover, according to the description of others of this invention, in the communication 
system based on IEEE 1394- 1995 specification, the completely new communications protocol which 
realizes data communication between two or more devices using the communication mode which 
broadcasts data to asynchronous can also be offered. 

[0170] Moreover, according to the description of others of this invention, two or more continuous 
data can be transmitted certainly, without using the Isochronous transmittal mode of IEEE 13 94- 1995 
specification. Moreover, one object data can be divided into two or more data, and can also be 
transmitted certainly. 

[0171] Moreover, according to the description of others of this invention, a large number which 
seldom use a communication band can be simultaneously communicated by managing the 
communication link between two or more devices through one connection. 

[0172] Moreover, according to the description of others of this invention, even when data transfer is 
interrupted by the error at the time of bus reset or transmission, it can know of which segment data 
were lost, and a transfer can be resumed, without stepping on a very complicated communication 
procedure. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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Bijies«^tso^ * y $®zm&T s 7 k bxit nice 
DTimEii«w«MPra*«wr* c t*«at-r* 

[is** 2] wEf-^af^^rAa. mmmmtt) 

VHMtfMEatMn t uaiawiasH t *sftga<)& 

x — £ 51'S S'*. 5 1 i»o 

[mm 3] mevMMtt^ncinnfttMKBM 
t tafcrr s c t ttnrn t-*z> 2 k las©? 1 - * 

HHBtt, I E E E 1 3 9 4 8Hfc£tWttL;fcA synch 
r o n o u sfomtt*m^TmtoZftZCt:*ftm£ 

ntteicjitts c 1 ~ 4 ©ran*-" 

x a%«8j5Kt * y fflnrc*** 

C i: SB* 9 1 ~ 5 ©fan^ 1 Jl£§E®©-r 

[M&g 7 ] MET F WEUM?*— * * 

•>XrA„ 

#«icttttsn* c t %#afc-rsit*« 1 ~ 7 ©ran 

1 ^fcEKOx— ^afSS^-rA. 
[M** 9 2 WEflMBx-***, WkOifi/^f h 

ran*^ 1 JR»cEK©-r— #a<I->X-r A. 

[i*#Jgl 1] iOEISRSx-^tt, IEEE! 39 4 
^<8lCl>8ILfc A synchronou s tEitlyj^S:/?} 

[|f*ai2] fiJEIMBx-ani. tftEUSttftSflZ 

M*H&j-r«fc«om8%dtraa'<4-7 htfl^r 

tc f E®©-r — * jI A -> * 7- Ao 



(2) 1 1 -3 55 3 2 0 

2 

m#mi 3] aofegif am*, -Mcomm®8t% 
c t r 2 jce*©**-* a<r>*T 

■e * * c t %»« t -r * w#a 2 c f s»©x- * a« -> 

CffiftBl 5] ffiEVSttSii, «R03HB«a2: 1 

yo -pos«aB8iHnc, i oujteii9tttt!ftauM*R£ 

T?£*cfc*1$&fc*-S»#«2EE«©f f -*a*I-> 

MU&Hl 6] ffiEWl&8(i» £S*©&{I@g§i:£ 

T** c 2 £EK©-r-*a©-> 

XtAo 

©*rr * ms©* * y a»M*»rr set *<m® t-rz 

Bi$XM 1 ~ 1 6 ©fBMiAM aicffiKtlBttO-r-^iifl 
20 '>7fA. 

[IS*JS 1 8 ] 83E* * y 2Htt. ilOEliSnttlgtt 

m&n i 9 ] ms&mmm t meshiihmomi 

a%r*>— Sr>flr>l4W, st^p<s^7*^-rii«©'> 
*< fcfe iooi»«**trci:*»«i:r*BI*9li->- 

i 9 ©{5jn*^fSK©x— ^affxfA. 
m i ~ 2 o ©f5inA^cfgsg©T-^ii{i->7.7 i A>o 

[6i**2 2] SfrlHiMffiSgiti. fufBSA&iifrP.© 

«nsrsc:i:%i$gii:-r*is*3Bi~2 i©ran^cis 
[is**2 3] mRasA«»(i, miB9fliitt«ttu 

LfcH^tc, l3IES«Sfi^©1§«x-^©flSi!lft«r 
[68*9 2 4 ] «ft<D»«^'ir h ^SS!. 

sstc mm-? z m azm vfc f - 9 mm r at- 

«WC, ^S©«iggF^©HS«*Sgii8^^^-r 1 1 6 
50 ic. 85BA^? Mcd$n«1MB«r4SMr«^%US 



3 

fi->;2.xA 0 

x— £ jUiS^X -7- A„ 

[ii^ii 2 7 ] mz* =e y ^mt, mmmt tutm 
*^:m-r *<E«tt*;* * y &mx- 

Ac 

flWif*— ^*3MfT*fMI««fc<D|IBfcR36*hfclt3a 
T, 

ttrSEWSfi-r- iM^R t „ 

T, 

5 ^ * U 3EP^03T^<Dffl^JgS-T * tit fgfcte 



(3) f#^¥ J 1 -3 5 5 3 2 0 

4 

[Bf#^3 3] misir- * *&<rr s &<i«g§ ^ , & 
if *sx-* *««■*- ssmagg t ©me Rjes tifcttg 

[n$n 3 4 ] im<omm> zmm, R-otm 

T, 

SftfEiIff:fr5£ES^T£j££ft5&{I/S-y..y h©^\«, 

P^»cii<i^ti?::lt^-r-^%lg$fl-r-5 c f: %nmt? 5 
3 6] mwr-z zmm? z &m®.m t , m 

m&JM 3 7] < i: l ls]<9#|iiJSI!3HI;Sr;Bl,->T 

©P B ^c^gfit)*SgESB«*^S-r ^ ^ > h d— 5 

3 7 tcfEe<07 ; -^jim->^xA o 



5 

Umm3 9] ttEV-*^-Ftt. ME'>*< tt> 

[18*514 0] HMEloULhO^^-f *-^a>-/ 
— FW\ OTEV— ^^-FkOIBOIi3itt*«inB«fc 

>t me?*- * ^KiMi- zctttftmt t smm 

3 7 — 39 OfRjfifr 1 ^tClBMOx— ^ilfl^^-^^o 

[mm 4 n me i ot(±©f^f^^— >a >y 
[mm 4 2D me^f*-^*, MEv-xy- 

mm 3 7 — 4 1 <DfiJti*>l JRfcEftO-r— # 
[m&B4 3D lflElia«4«»EBB«tiv MEf 5 — # 

K»c*owft*ti*ck*»«fc-r*m»ii3 7- 

4 2 0^n*M3HtcEffi©7 f --^3i<i^XxAo 
[mm 4 4] MEf-#M^fAI4, SiJEx- 

£ME 1 ott±OfXf^*—>3 — KfcOBHT?ff 

■5 c t*w«i:"raiiam3 7-4 3©fln*i«oa 

[W*3«4 5] ME^VFn— ^fc*. MBS18BRS"? 
fc-T*SWm4 4KEK<Dx-*iI<Ii'X7 L Ao 

[mm* 6i we 1 >y 

-.Ftt. f8E«JfflSStc£SS&«])a«S%mrISV-^y 

— ^snis/x-rAo 

[mm 4 7] WEV-^Z-Ftt* ME 1 tPtt±0 
Wf-r*-^a vy-F*6»w*tifc«ai!iII«*ffl 
v^r«Eajw«a*fr3 c i:*«afcr*mm4 4 k 

[mm 4 8 ] me«jjwk£t*is, sue 1 ot(±of 
^f-<^>3 * V £B*#afci»rr * 

S4 4 fcEKO-r— ^jid^XxAo 

[mm 4 9] MEv-*y-F*** ffifcttrnmrnm 

*fflU^T19Ex— F^-v^FTSCfcSrWa 
£T*mm3 7-4 8<D(5jn3bM3S«EeOx— 

[»#3»5 03 WEV-^y-Ftt. MBftRJOfiM 
*JB^T. ME 1 o«±Of^f ^^~^>3 >OWT5 

«a<o * * y sbe UEf- * *» * a» ii fc * wa fc 
■rs»*3R3 7-4 90fflti»i wceeo^— *a*i 



(4) »kW 1 1 -3 5 5 3 2 0 

[N«3S5 13 ME 1 oHhOfXr^-^ 3 >^ 
-Ftt. MEx-^xXx^-^sVy-FtD^rT 

ft«ao^*yffiiHfctt»-r*c k*wafcf*Bi*fli 

3 7-5 0 OfltKn 1 SlcEtlOx— * jid^Xx Ao 

[R«« 5 2] mammssska. 1 e e e 1 3 9 4 

— 1 9 9 5 A synchronous SBM^j^K 

»»-r*ci:*»a4:-r*ii*a3 7-5 i©wi*m 
jo «; h7-m«cfc*wnfcniii«a3 7-520 

[M#«5 4] fi}Ef-^lf^^fA«, IEEE 
1 3 9 4- 1 9 9 

cfc*wafcra«i*g(3 7-5 3owti*iaicE« 

Ml** 5 5] HElOJtUiO-b^VhfrBftftT* 

x-*<D'>£< tfe i^7?fe«ck*itafcT*w*a 

3 7 — 5 4 ^{5jtx^ 1 3S£EffiO-r— #afltS/^T- Ao 
20 [mm 5 6] V-xy-Ki: lOlXlOr^f^ 
a >y- F £ OIBKIiawa:»«B**»E'*"*^ 

03fHI«aa«*fflt^TWE 1 oOhOfXr^^^a 

WE^raaaas^rffli/^riteSM^nfc-^-^^iSEKsw 

SUE 1 OttlOf^f^^a^-K^TS^^ 

u ffiH^Bf soffl«* t9E»awa««Ri«^ a ^ t i§ 

So 

[WWms 7] fcfe 1 EM>:7n— F***h* 

v-xy-Ffc. 

MEv-xy- F^BKasnftf— 1 ^ 

ME 1 OiXiOfXf^ *— : >a >y- FOWf*^* 
"J 2HO»rSO«**««f * WEIWftft 

40 MEV-xy- FfcME l -^WiOfXf^-^3 > 
y-Ffc«\ MEV-xy-F^MExXxw*-^ 

vy- FoBicKCsn^iiantttKttBMicsv^TM 

IBf - ^ OES^f It * c i: ^ 1 5 f -^Sl 
[mm 5 8] y-xy-Kk 1 owiofxf^ 

iow±o^^y>'F^e)*s-r--^^ / >^<kfe 1 © 
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ffl&a-y*** h mm* m^rfcmz lite?- z% 

MS 1 -^J-^O^X-r-f > 3 K«DWT 5 * * 
[»#»5 9] 10KJ:0-bW>h*^45f-^ 

-5 C t «r#a £ -T 5 -r -< V £ - 7 jl -i" X „ 

[Ift#3I6 0] V-^y-KirO«lcBB6*nfclfta 

DRttfl 6 1 ] V-7/- H t 1 OtLh<DxX^-f ^ 
— >3 >y- K&<0H£tt9mtt8ttHffi*K£-9-SK 

C891<Z>l¥JBttI»ll» * 
[000 1] 

-r— zmmjsm^ -r— ^imgii&tf-r-r 
[0 0 0 23 

<i> ^fflOAUi^Ji'>^7i-XlEl,^{iS C S I (smal 
I computer system interface) -0£:7x— X^Oifl. 
fflteOfc3x-f S^b-l'V^-^x-f'XK.fcoTP C £ 

C0 0 0 3] -75\ Jfi*P, xS?**/**^ x~>"*;Hf 
f^A^7?OAV (AudioAisual) tSgftPCO^a 

s@<o 1 -ot \^T&m*®xsT^% 0 cneoAv (au 

dioAisual) tgfstWffl^>^7x-X^/>LTP C i: 



lw WHH 1 1 1-3 5 5 3 2 0 

cooo4]@ioii, pctk vaaticiofluas 
tifese^<oam->xxA^-r0T*fe5o 01 oic&i^ 

T, 1 0 1 liAV«g§ (fS?****?) , 1 0 2<iP 
[0 0 0 5) -ri^U**^ 1 0 1 KfcCT, 1 0 4 

^ffcft. 10 6Bft«138k )0 7liD/A3^- 
1 0 8I4E VF^C,^^a^gB, )0 9lif^ 

1 o 1 1 p c i o 2 tzmm-rzwrnvris* 

[0 0 0 6] PC 1 0 2tC*5^T. 1 10IJPC102 

/oak i i KJf»v*x*if*»6a*ijiH^ 

95, l l 3{ixwX7"W N i i 4lin-Kf-<^i' 1 
1 1 5ttRAM*©^y, 1 ] 6ttMPU, 1 1 7 it 
PCI^X. 1 18ttPCl02t7'J^103t$ 
SCSI ^>^7x-^T$3. 
'0 [0 0 0 7] 7»J>#i 0 3fCfcV^T, 119«yiJ> 
*103i:PCl02 tttmmtZ SCS]-f>^7i 
-X. 1 2 0tt^'J, 1 2 1 (iX*y >$"\y K» 12 

[0 0 0 8] faaEOitHlS^yAfc^T, f^/l/* 

J /OSS 10 9) £7y>* 1 0 3<3DW-r*Ti'*^;^ 
>^7x-X (SCSI -T>^7i-X 1 1 0) tits 

» fco ^vrztb. f->'^;i/A^7 1 o i av/y >^ 1 o 3 

[0 0 0 9] X, aa?)#ffl^>^7x-WS C S 1 

[0010] ctoi^^p^^^gti-rs^ie^s 

3, EftHg7 r ->*^;U-i'>'^7x— XCD— Oi: LT, IE 
EE (The Institute of Electrical and Electronics 
Engineers. Inc.) 13 9 4- 1 9 9 58Hga<jQ6>ftT 

[0 011]IEEE1394-199 5^«t?ia!L 
fef^;W^7x-7 (WT. 1 394^7x 
-X) teli, X<D Z 0 

(1) ^-^isasafttfKaT**. 

(2) y^^^Aft^-^ss^ (ips, i sochron 

ousH3M75iO iAsynchronousi5Hi73it*-9-jK- h LT 
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(3) e**0ftvHftfKttdt (h#uso *#hbt* 

So 

(4) ^7^- 7>F • ru^«fifcB«»a«ttl** 
[0 0 12] 

[«E#flH*LJ:3 LfrL*#6. I EE 

E 1 3 9 4 - 1 9 9 5*g*STte, 3 * £ * ©fftStfk ft 

^5ftf-^'7*-77h^ 2<DJ:5fca«:/n 

[0013]^ I EEE 1 3 9 4 - 1 9 9 5jfi8©I 
sochronou s te^STli. aB^tv hlctt 
T*j^JW^**lTV^ftl*fc»* Slsochron 

fiJLT*t*fc:IBi£Lfcl/*ig-o\ Isochronous 

tmttttmm-r z c & » t e ft* ft. 

[OOHlXx 1EEE1394-199 5*jt*S<D 1 
sochronou stSX£rtTli. IEa*«*cffi#^ 
SSJfrfrTfc* »«0«»*(«6 4flilclMB**i*« £© 

1 sochronou s«aBWC**Wr*C fcttT* 

[00 15131, 1EEE 1 3 9 4- 1 9 9 5I1S7 
ti % y— KO«iBOON/OFF, y— FOft»E/«Jt) 

iii**KL38:Wtltf*&a:t% t£Zti\ I EEE 1 3 

9 4- 1 9 9 5JS«Ttt. /wy-fey b-^eai^ox^ 

lc^*a«¥J«*Btr£*tf*ofc 0 

[0 0 16] ClT\ ;U'Jt7 hfctt, •ffcfth*n 
3*©B«fc*y-Ffc*lt>3T6h*7FU* 

] D) ORfik*a»«Kf7 3«lfiT**. CtDSfifelC 
J; 9 % 1EEE 1 3 9 4- 1 9 9 5S8T^ 77^- 

[0 01 7] X. IEEE! 394- 1 9 9 5JKttfc» 
»Lfca«2/;*f-2*lc:43t>T, V7fr**L>mZ&mt 

^TVi* Fx— # (tWiLJf, »itB»r-i*. ^77 

n^7Af-^i) ^ lW±OW>hf-^IC» 



(6) ttHTl l -3 5 5 3 2 0 

[0 0l8]X> I EEE 1 3 9 4- l 9 9 5««*C» 
F*** FT*a*^*B^T«R0«BB©x-* 

[0019] *wRa±&otmiucfrfu#»s 
-^ad^a. ^-^amsfiRt/^s^wv*- 

^x-f'Xic^l^T. y— • y— Ffc 10tt±07^f 
-r*— 5/g>- KkOIHoaattttlRgtBffi:, # 

^x-r ^a>y— F©^*;**yaEB*«aK 

mj£?Z*y*zv F7FL'Xfc*»fSf*tt* *7**F 
7K^*lMHbU Sff-^3W*>3>] DO 

>V<<(>2-7aL<<(XlZ}3\,*T, y— X • /— Ffc«»<D 

■r * * tic* c * a HWB©*ii**»*d-r sctow 

tonfcr-^*SStJ:«taT^SJ:5K:rsci:*gW 

Wfr&OiM****^ ^«WlK:ff5Cfc*«T#*J: 
3 X. BW 

[0 0 2 0] 

Basffi^Ta^fT^^-^aws/^xixT*^^ 
i«E»i«Bo^ ; eyffiB*jattt"*7 Fisximncti 

5^L5li, «tt©a«>*5^yF*B«* arP*BBIc 

<o ea-r^aflcsa^t^x-^aas/^^ATfeo 

T. IWSi«^SCfc»t3t^Tfl£«*n*a«/<-5r * F 
vysyfBlc* a»0««B©M«Wft«ttB**«"r 
Kail'**-? F»c*4tiSi««*«ttr*^ 

*yffiBowfio«**JSft"r*iii***»tt"t*c fc* 

a«*a»oB**Maw4»«B«TW8ijL. am* 
tifcwsix- # *Ba»a«a»HBflHc»fl;-r * * * y 

50 £Bfctt*M-*ci:*1««LTV*ao Sfc* *^Of 
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—$mmz'X'ri A <D*<Dte<QftmtTz tc5(i, urn 
[0021] *«wof-#a«si«j4 s isna-r-** 

«1ff J: 5 lcf5fE£ 

(iS'.XxAlci&KiiTtiftx— tSSC 
©M&*^f§p [ ScDiiM££&©g£3l£gB9&8£!BB& 

t* w»jr « wai^a t . mmt wzm * utta&k 
T-*mmsiW<D*:com(o<&mt?z t can. mmr 

tamismf— ■f^m^xm&ttiamm^y y<o 
[0022] *¥%w<DT-fimmj5mt. mmr-** 

5 T-fmmij j£T£o T. f5feg4I®S§<Dy * y £|H) 



(7} #&fl¥ 1 1 -3 5 5 3 2 0 

12 

-r«s^iig§f:op^tcss*nfciS3gw*sttis^=&ffl 

ti*7*-*«T?fcia:< % ^y«Wctt|ft-r*C4:*W« 
[0 0 2 3] *^<Dx-^®«->X^Ati, 4>fc< t 

1 1 EHoimmmmzm^T i -o&.±<D-t^^>bis>p> 

£ S x- * ^iMf 5 c t i: -r 3 v— * y - k 
loi^©xX7^*--> 3 ;/y-K£, S8f2y-xy 

f^*-y 3 >y-K 0*1 f J^^ij £PJ<![>3f£© 

* wemmtfHtmamvkK: * ^ tjbs-t * 

l o^o-^x^-r^-i/a >y- Ffconcittitt 
h*^**.-^-**^^ £fc i lHlcD3f|Hl^ii«^i,> 

rgyia i ow±ofxf-f*-> 3 >y- KKisig-r-s 
mis i •piihofxfi'^i'a >y- K©*rs y* 

[0 0 2 4] *^ejOx^-y^^>^- 7x Y^fi, 
I OJ-X±©-b^'y>h^P,§5f_ ; Sr^^ :< tt— o 

fXf^-> 3 >y- Kt^tcl^^tifc^Sfi*!* 

o &m§a&zm^xmmm'*>ry hzttmmm&tz^ 
®tzm®?zctz&®tLx^z e ztz. *&mco 
r-f >i"f >$-7 ^ zoxtkonrntT* tea 

zm^x#mmm&2tirz'j>tz<tt > -^><omg,<s r . : , 
^ t rtiioy * y ^tc§^ jxtf #g t ^-^ 

-*y- Kk l o«±Ofxt^ y 3 >y- Kto 



-7- 
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[0 0 2 5] 

rrvtf^-^l 0. iJ^7-*Sf^^^ef*U 
□ -^2 8, My#6 0tCJ:»)iJ«SnT^o 
[0 0 2 6] £t\ ra^fcfa-* 1 OOWriUcoi^TlH 
WT^o 1 2^3VtTa-^ 1 0OBff*SJ»tS»* 
iail^M (M PU) T'feSe 1 4(i) EEE 1 3 9 4- 

i 9 9 smmcmmLtzismt^mmmiz^rm&'t 
zmmztu ha;i/»ciB-rs«ffifc«:sr* i 3 9 

*:7x-XT*3d£ 0 

[00 2 7] 1 6 h\ ^9^ftif*6a«» 

wmmrr—*. m±m®T-*s m^T-zm *m 

[0 0 2 8] 2 2tt*iOf-(^^f-# (KrtS«-r 

S'v-F-r*** (HD) T**So 2 4«rt8^'JT 
fe£ c 2 6tiPCI/U42©3>lii-*l ortso 

[0 0 2 9]*^ **7—tmT*J2)\,\?:T*l'^-- 
? WLT* D V C R 2 8 OiS/SlC^Tl^ 

a««^*jc^-rs»«gp (opt) "?&*o 3 2« 

7tD^-f'>^;I/ (A/D) 8ftST65o 
[0 0 3 0] 3 4l4x^*>Wt£*lfcftiIi#. ft±H 

■f *H«Wffl3ffi"ea5*o 3 6 l4jE*B/#fifflSS5T*25 
MPEG^ J f»DV^<0J:-5fc. Bf«OH«#ffiu:m 

[0031] 3 sif&tmn^itztircT* is*frwm 

ttt^^^'Jt'Wo 4 2&t— £-feU££T$>£ 0 4 
4«IEEE 1 3 9 4 - 1 9 9 5 Lfcfifilk 

k^:W"f £ 1 3 9 4^>^7i-^T^o 



(8) ^ 1 1 -3 5 5 3 2 0 

14 

[0 0 3 2] 4 6. 4 8H**V 3 8k^*U4 0<DS 
0i±DVCR 2 8©l&ff«:*J»-rs»J»ffl 

5 2ttU*=i>*lt^<*^*fr6**»ff»"e**« 

5 4tt*fea-77^>^ (EVF) 5 6(4 
D/A^»ST*i&£o 

[0 0 3 3] 5 8liltf-^ «af>fX^, Jtffi« 

/0 ^v^;l/f-^ (ft!tfg-r-£> »±Htt-r--** 

[0 0 3 4] ^'J>*6 0Ol«tOV^ttWr 

&o 62til EEE 1 3 9 4- 1 9 9 5 Lfc 

1 3 9 4^>*7x-^T6S. 6 4 
t4x-*-trU**T*$>So 6 6BHftWV*>!y^ 

[0 0 3 5] 6 8 tt^ U 6 0 ©BfttlHW^'J 
y^3VhD-7T'$5 e 7 0Bf3-^T*fe5o 7 2 
20 lirtffi^D-efeSo 7 4 14 1 3 9 4>r>^7x-X^ 

97^ y *xf-^jra«i«ai» , e**. 7 

6t4K^-r/^fe^o 7 8(4:/y F"tt5*o 
[0 0 3 6] Hi fc3VTJ:5fcU 3>tfi— 0. D 
V C R 2 BRXf7V>* 6 0(DSIISi CfitT* 
FfclW*) 14, 1 3 9 4^^7x-X14, 44, 

6 2*ttLTfflS£««SttTl^* GMT. 1 3 9 4^ 
y#7x-^fcJ:oT«ldl*nfc*y h*7-^« 1 3 9 
4 5/'J7;WUfc*«) o 

30 [0 0 3 7] §y-Ff4. BTSOa^ynhs^Sg 

5o *HfiS^ltrt4. Asynchronou sIs^tT?^ 
[0 0 3 8] S 1 *fflt^T#H«S«l05itt*>X"r 

40 u>TBMWSo *HJfSWi:*>t^T=3VtrA— # 1 0(4. 

m?Li£. dvcr 2 8 tzrv>9 6 ottomcisifzm 

®T-^£0SSSWfflt53yhD-7, OIM4DV 

C R 2 WfW>9 6 0^:38151^^^3 Vhn-^k 

[0 0 3 9] MPU 1 2t4> /n— Fx-r^* 2 2 JCES 
«ntV^V7 h^x7^HfT-r^kk^U:. 8£4£-r 
-^rtSM^U 2 4^^®}^^ : So X. MPU 1 2 
(4. rt9/^2 6«CJ:oT«a*nTt^»ffl3i»OH 

50 [004 0] 1 3 9 4^V^7x-Zl 4B, 1394 
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fete. /v-KtV;*£2 2 "J 2 4lCfE^<**l 

Ti^zmmT—** i 3 9 4i/V7fo>^±\zmmtz> 

Ct^Tt^o X. 1 3 9 4^V^7x-X 1 4«. 1 

394 s/y7;ww±ofaoy--K*3aiiH»f^-rafc» 

[0 0 4 1] ftfttti 6«r^LTBfrHOV7 

h£x7*JitRU MP U 1 2 tC/N — Kr-f X ^ 2 2 lc 

OV^hfrx^fcHTSIMBU:. «jR»2 0!CJ:oTa 

1 3 9 4 ^U7;W^±*^6g«LfciB« 

10 0 4 2] ftte, DVCR2 8**/fr*-*«8ra»© 
«ffii:IMlF»coi,^TKWr« 0 4#EM0IIc:ftt^TD V c 
R 2 8tt. «H*tf. *^0O©iM:/n hrj;Wcgo~^ 
TI»t- £%A synchronou slEaXTSHHIk 

xtmgim (v-x - y-K) fcuci&flrr*. mm^3 

Ott. »¥<*0^««r»S«# (Y) £feMff^ 
(C) kfr64*l«OTlc««U *<Dflla{f^*A 
/DgjftS6 0tC«J&-rSo A/D»ft»3 2tt, 

[0 0 4 3] !HtfflJlgI53 4 ti, "r^V^Mt^tvtzm 

te, *n6**«ftr* 0 ff«/#«B«»3 6U\ -r 

£><fct\> X. ft51<OJEttteaiHlK*fflV>T*ti6%W» 
[0 0 4 4] X. mffi/#gffl^gP3 6TH\ 

[0 0 4 5] ffS/#SffiSgP3 6m EEffiH^-r- 
*tc*tLT. ^>t7'J Vif*«76"r * fca&Ox— #«gij 

nm (i d) zma?Zo s«/ff5jaais3 6a. is 
Tx9-iriE»* (eco ^^ia-r^o 

[0 0 4 6] ff«/ff«ffla»3 6iCTJEtt*nteH« 



(9 > WIBPF 1 1-3 5 5 3 2 0 

So IE8H£«5 8 ti\ 1 D^E C COtfinStlfcEEtt 

[0 0 4 7] — 73. BBtt£l3ffi3 4 ^6D/AS»88 5 6 
^#U££ttfcK«7 f -*fci: > D/AKjftSn*. EVF 
5 4 14, D/Ag[gtgg5 6fr&(^£ftfc7*niTMHI 

[004 8]f-^^^4 2l^ ^-ifO^fcg 
■3l*T**y 3 8«l^tt^%y 4 0*r«3!U ffiRHMk 
x— *ScV^4^JEaili«'7 f — 1 3 9 4 >f^7x- 
^4 4fcft«« c X, r-#tl/**4 2tt, 139 

! J 3 8StWi;rf^ y 4 0 E«*&T£ 0 
[0 04 9] 1 3 9 4-f>#7x-X4 4«4, 

rt^ttWEEIBMkf*— A synchronous?* 
20 &?% 0 X, )39 4^^7x-74 4(^ 13 94 

So 1 3 9 4-T>^7x-X4 4(4, Buie^0J®ln-7> 

coosojjwc. ^y>^6o*«^-rs*ffla»o 

l^TA synchronou sfcM~Ztifz'm&7 : —$%: 

[0 0 5 1] 1 3 9 4^^7x-X6 2(i, 1394 
^U7;WU^tTA synchronou sK££ 
tlfcM«-r-*Jf>«y«l3T>K*««r*o X, 139 
4^^7x-X6 2(i % »«3V>Klc}}nU7# 

[0 0 5 2] gS^tlfcli^-T 1 -^^. f-^-bl/^ 

[0053] m&yim&7 4«. ^^y 72^ 
*ti*ry>#^y K7 8t«»-r*o ru»^K 
^j%ii?T-rso 

[0 0 5 4] -7?. S«*tlftSJOnv>Ktt, t-5 
■feU*#6 4*^rLT, ^y >^ n> h d-5 6 8 *cA 
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F5>|V<7 6£J:SIS2&D. 7V F 7 8 <QttB 

[0 0 5 5] H8*fflt^T*Stffi«IO 1 3 9 4^ 

y^7x-^ 14. 4 4. 6 2 0«J»li:o^Tf¥«Bfc:M 

0^*r^o i 3 9 4-r>^7x-xii, aflgntcffittob 

+ (MA) *&*Mt*nTV*. 
[0 0 5 6] 0 8^VT, 1 3 9 4^>^7i~7 
14, IEEE 1 3 9 4- 1 9 9 5 jfttt^Hiasb fciUB-ir 
-7VI/8 0 1 ^LTffiO/-K01 3 9 4Y>^7x 
-X^gS^^o X> 1 3 9 4^^71-^ 1 
OW±<Dilfi#— b 8 02^U Siid*— h 8 0 2 
14^— F^x7^£^3:n£:7>f i^l/ • W^8 0 3 

[0 0 5 7] ^8tC^3t>T, ;\-F^x73$l4. 37 ^ 

- wt8 o 3 ^y >* - wtso 4 fcfr&u&a 

^^^«ffl*OBIfW5*fT3o >J • Wif 8 0 4 
14. M^yhOftDL *«©a«><*v h©35S 

Y"V8 0 4 14. SBzET£ Asynchronous broadcastpacket 

[0 0 5 8] X. 08lC*5t>T, 7 7*-A'>x7gfli4. 
h5>1f^5/3> • W-V8 0 5 t^'J7;l/ • • *T 

• W-V8 0 5(4. AsynchronousK2S^**BaL. § 
ffOF^>1f^>3> PJ-F. 7^h. Dy» *ft 

[0 0 5 91X, F^>"*f^>3 V- Wi*8 0 514. 
?^3i"^^> Asynchronous broadcast transact iontSB^S 
«T *o > U 77b • • v^-^y >h8 0 6tt, ft 
xg-r^ 1EEE1212CS RJHSKg^T. gy- 

[0 0 6 0] H8^-r/N-F*x7'»2atf7 7— A»> 
x7Stf*S«H: 1 3 9 4>fy?7x-7*ilSt«t) 
<DT*i&0. ^*l£<E>S:«i/3ci4. IEEE1 394-1 
9 9 5«ttfc*9«tt**rri^3o 

[006 1];*. V7h9x7»!CMh*7^ , J*- 
J/a>« 1/^8 0 7^ ttA'TST'^y-Sr-S/gW 
7 Flc£oT^fc!K ^OJ:3ft*7^x* Fx-** 

[0 0 6 2] &j£T**5iaS0JOSffl:/n h3;Wi, 1 
3 9 4Y>*7x^^Mt5A-K^x7^M7 

x^^u:^LTgiM^S2i¥Ml^SI«1-^t^T*S^o 
[0 0 6 3] (fglOHS&ffiJ) 3JBC, 0 2^1>T, * 



(10) WIRTl 1 -3 5 5 3 20 

^TtttWT*o B2fc::te^T\ 300«3>ho-7, 
3 0 2ttV— S—h\ 30 4ttn (n> 1) iOf 
Xf^-'>3 > • y — F. 3 0 6ttV-^-/-KO 
^t^ZT^L-y h (subuni t), 3 08 ti»± 
BtS-r— >77^>>7f-^ f^F7-^ 
7 7^;Vf-^, 7'D^7Af-^?Ot7yx^ hf 
— £ (object) T^5o 
[0 0 6 4] 3 1 OtexXx-f*— >3 > -/-K3 0 

/0 *— ^3 > • *7-tey F (destination^ 
f f s e t #0) fcJiDJgSStlSo 3 1 214V— * ■ 
y — F 3 0 2^-rX-r-f*— ->3>- /-F30 4 tO 

• *7ty h fct4. nWfXf^^- s >3 > • y — F 
3 0 4<0*"r*y*U32BB*«iiti:}gS'rS7FUXT* 

[0 0 6 5] 3 1 4 tif7f^^>3>« y-F3 0 

4rt»n:«*»no^*yajiHiT*t), msox7,x-< 

20 *— 5^3 > • *7-fe'y F (destination^ 
f f s e t # n) U:<J:!)*§S*ft£o 3 1 614V— * • 
F3 0 2 fcf^f^^>3 V • /— F 3 0 4 ^0 

[0 0 6 6] #*aB0dlc43V^T, &y— Ft4. £ 1 <0* 
t'JSH3 1 0-SnO^*'J$B3 1 4*. IEEE 

1212 CSR (ControlandStatus 
Regi sterArchi tecture) W& (X 
14. 1 S 0/ I E C 1 3 2 1 3:1 9 9 4 gift) IC*P 
J0 »Lfc6 4 Fe07FP^PJ»CJ:5B31LTt^ o 

1 E EE 1 2 1 2 CSRJBttfctt, '✓ , J7^Xfll» 

own*, vs. 7Fu^iyo«o*ASLfc««T* 
So 

[0 0 6 7] B614. #y— FOWr*7Fl/^ffilHK: 
Ot^T«9!-r*B"e*So ^6 (a) (4. 6 4£yh4> 
7FU^»C«J:t)a*nSli31tta:y*y^MT»** 0 
X. i6 (b) 14. 06 (a) £3jVr**yfflH©— » 
T*0. ±(ttl 6lf y FtfF F F Fi6fc&S7 

FWSBTSS. 0 2lc^-rSl ©^*U2B3 1 0 

40 — ano^*yffiiH3 1 4«. S6 (b) icsr^^y 

^PbIO— Stttflti. *«'J2B3 10-3 14 

[006 8] i6 (b) tC^ol^T. ffO^tf. 0 0 0 0 0 
000000016- 0000000003F Fisti^ft 
Stlfc««T*0. ^:*7i/x^hf-^3 08O 
»*ii*tl*««tt. 7Fl/X©Tffi4 8Ky WF 
FFF000040 0i6J«Rfc&S«ttT?£*o 
[0 0 6 9] B2tc43V^T. V— X • y— F3 0 2 t 
SO its »2«M?d h3)HcaEt)T*7yi* hf- 
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*3 0 8*teai"r*««i*feoy-KT*5. f^r^ 

^>3>»/-K3 0 4t^ y-X-y— F3 0 2 

^a?-r^ii^yD ha;wcfie^Ty-^ • y— F3 0 2 

£ 1 •OULttDTX'r**—: >a> • y-F3 0 4 £OFb1 

[0070] c ct% 3>ha-7300, y— x • y 

-H3 02, f7f^^>3> • V— F3 0 4 f* x ^ 
3>hD-73 0 0^V-7-y-K302i:^ lo 

owuy-Kfc*^T«eu"Tfeit\ x, 3>fd- 

730 Ofc-rX-r-f ^a>- y— F3 0 4 ti)\ 1 
^©WUy-FU:*^T«t6LTfcJ:V\ CO«# % a 
> F 300^: y-x • y- F 3 0 zatt^i^f 1 
-r *— • y— F3 0 4 £ <om<D F ? >*? 3 > 

[0 0 7 ] ] *|jJfc0!lT«\ 3>hD-73 0 0. V- 
X - /-F3 02, xX-r-r*— ~>3 > - y— F3 0 4 

fcOloTBWW*. «*«f. 1394^^7i-71 
4 &Mtim? 1 Ojo\ 3>hD-7300 

«TT* D V C R 2 8 tfV— X • y — F 3 0 2 , 1 3 9 4 

a > • y — F 3 0 4 £ LT«fig-T*o 
[0 0 7 2] #g|figMT&. 02fc^-tckdlC. V-X 
• y— F3 0 2t: lOfithCfXf-f*-: >a>- y — 
F3 0. 4 fcOMtcl. 10i^Jb03^*^ 3 >*i^-r« 

y h d-^ 300 *M»ar *a«ro f =uucara^T 

[0 0 7 3] *H««Ttt. 1003*^3 >lc*5^ 
Tfift^fXT^^ay • *7-fe^ F^ l 

t % 3>hD- ^3 0 OffitSiV— X • y— F3 0 Zffi 
[0 0 7 4] 1003*j5/ 3 ytaRio^f^* 

•r-f : *7-bv F*fiJ>) M*T£C fclc£ 
[0 0 7 5] ffi. *ltffiWlC*5t^T, 3VFD-730 5< 



m) WMW 1 1-3 5 5 3 2 0 

20 

0T«ft3>lfa-#l Ott. rXf^-y 3 >. y 
-F30 4 tLTlftLTtit^ COl^ low 
~* • y-F3 0 2 t2 0£7)fXf^^-y 3 > • y — 

K3 0 4 fcOB«C3*^^3>*<»^*n % *:/S/x* 

Fx-* 3 0 8 OlEaS^Wtoti* C t 

[0 0 7 6] X. *SOH«|»c*t^T.. ^>tfa-^ 1 0 
#3 y h D— 5 3 0 0 i: LT»fFT *«*»CO^TIWJJ§ 
Lfc#, 3^a-*10tfW3>hn-73 0 0lC 
*«*Wi4a:V\ DVCR2 8l£^li;/i;>*6 0tf3 
70 y b 3 0 0 LTfftflELTfe 

[0 0 7 7] 3Mc % at*««k:*ir^T««-r*a«yo 
F3^O«*fi9aiE2S¥l0«cot^TBiWr*. S3 

(a)&Lf04«\ 6§3yhn-73 00lcJ:^riS 
^2ftfcr3*^>3 >%m^T* lOO^i^hf 

hTfe^o 03 (b) T-te, 100^x^7-^ 

[0078] *$mm(Dmm7nbzv],T*i* y $>%zi> 

20 h D - 7 3 0 0 *<±20 3 ^ * a y OS£^ }ZMD 
t7^i*hf-^^ lottio Asynchronous bro 
adcast transact ion J £ J; 0<fc2fT£ o Asynchronous b 
roadcast transact ionOi^&ilff^Jgtc^^TJigj 3 

[0 0 7 9] X. Asynchronous broadcast transaction 
t*W«^6ft4;^yh (iXTs Asynchronous bro 
adcast packet £$^-5) tCO^TteS 4 ^JB^TIBHja, 
T %>o IrK ±iO^DAsynchronous broadcast transaction 
£ Asynchronous broadcast packet tit* #^B0iJ<Dji 

[0 08 0]OT, §3 (a) &XfB4*m»Ts *S* 

rmwtZo 3>hd-73oo^ y^-x-y-F3 

0 2£ IOI^tXt^^-^3^3 0 4 fcOKOK 

^*>3>I D^S^T^o 3>hD-73 0 0 

'0 ^'>3>^gfn (H3 (a) &tfS4O40 K 4 
0 2) o 

[0 0 8 1] rj^^^>3>i DCDm&}&, j>ha-7 
3 0 0ti, 7-7-y-K302lC«LWv?x^h 
x-^3 0 8(0|Eai*iaj&r*J:3JC»3?-r« (13 

(a) Rlfm4(D4 0 3) 0 

[0082] mmmt&(Dm7KZ&iirz'& s y-x • y~ 

F3 0 2fi. lO«i(0f^^>3>'y-K3 
0 4 i:^^>x— : y 3 y^frL, Asynchronous broad 
casttransaction<0«]^^^^T7 (03 (a)&l/0 
> 4C04 0 4. 4 0 5) o 



-11- 



27 

[0 0 8 3] «JJW»SO«7«. V-X-y-F302 
14 % Asynchronous broadcast transact ion^Er^fTL. 1 

3 0 8«rJK^D-F++Xh-rS (03 (a)Rl/0 

4 <D4 0 6-4 0 9) 0 

[0 0 8 4] CCT\ 07£^T. *llfiti^Jtc43^^ 
^T/^x^ h7 T -£<Dl&m*:'TMC'O^T$$tW?Z>o 0 

7^451>T, *yVx£ F*r-*i4, m^iST-**)-^ 
XtP 12 8Kbyte ^^^H^IH^X-^Tfe^o 

[0 0 8 5] V-X ■ y-F3 0 214. SmUKSfcfc^ 
TBILft*rXf^-S/a>* y-K3 0 4<0ffl 
fig* ICIS i:tt/^x £ hx-* 3 0 8£\ #ij*tf5 0 
OfflO-b^yhf-^ (lW>hf-^li256 
byte) t»MtSo 

[0 086] C £ T% 1 "fe^Vhx— #0-7*— 

Xt4. g y • y - K 3 o 4 ottsrt 

W^v7 7 W<4 X\C&*) V— X • 7— K3 0 2#Rl^ 

To 

[0 0 8 7] X, V-^-y-K3 0 2t^ 1 Ol^lO 
-tr V h -T—ft^'Plj: < lUOAsynchronous bro 

adcast transact ion^fflt^T^^I"^So 0 7 T14. lO 
O-lr > h x— ^ r; &— ©^Asynchronous broadcast t 
ransaction^fflV^T^-T^o ±T<D*Z?* > hf-^ 
CDK^igL V— * -y-H3 0 2^ 1 r>U±<Df7.7- 
>a>3 0 4 i:Ox-^jl«%S?7-r^ (0 3 

(a) &tf04<D4 10. 4 1 1) o 

[0 0 8 8] »C i35t/i4^T, Z3>hV — 

^ 3 oooimco^t^i^r^o avho— 5 
3oo^> a— yickoaRsnfcv-^ • y-H3o 

2 £ 10Wl^f>f^>3>- /-F304 £IC 

zi^-i? v'a >IgS;^r y F) ^Asynchronou 
sgSt^ (S3 (a) &tfB4<0 4 OK 4 0 2) 0 
FCD^>TD— FK(4s n^^^>3 > I Dt^ 
> h n— ^ 3 0 0O7- ;l/ F • 7-Y F • ^ 1 D t 

[0 0 8 9] #lcr3> ho-7 3 OOli, V— X • J — 
F3 0 2tC«LT^|{i3vyF^^y F (transaction 
cownand packet) ^Asynchronous fciHT^ 

(03 (a) RffB4©4 0 3) 0 

[0 0 9 0] 3Hl3^>K^y FSrgflLfcy-* • 
/-K3 0 2ii, =3>ha-^3 0 0*P6ii»)2*lfc:3 
*^>3> 1 D. 7— ;1>F • 7^K • ^l-— * I D*E3 
^T^SBISS^fr^ Asynchronous broadcast transac 
tion^rgitrr* (0 3 (a) O404-409) 0 CO 
Asynchronous broadcast transact i on IZ X 0 * V— X • 
y — F3 0 214. 10JlhO-feW>hf-^^64S 
*y>?x^ hf-^ 3 0 8*«#lE2!"r*Cfc#T# 



(12) »BB¥ 1 1 -3 5 5 3 2 0 
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[0091] ^KSffilOiift^n F3;l/tc*U>T. 

3 >'H£»lcl3tf'**:75?x* hf-^ 3 0 8S>S£& 
14. V— X • F 3 0 2 trXTJ ^>3> • 
F3 0 4 irOP^O^^^x— ->3>tCct0^^ti^o 
[0 0 9 2] — SOAsynchronous broadcast transact i 

ontf«7LfcSL V— X - 7— F3 0 2 te. segment en 
JO d£:7jV3" Asynchronous broadcast packet (J^T. segmen 
t end packet) K^tX hi - * (0 3 (a) <D 

4 1 0) o 3>ha-73 00^ V-* • /-F3 0 
2^£<E>segment end packet n^^-> 
3>*MlTf-^gS^7"r5 (03 (a) <04 

1 1) o 

[0093] CCT\ segment end packets F 

— > 3 y • y- F 3 o 4 m^vt fctftffl-r* c fctf-p* 

£ 0 fot, a>hP-73 0 0T(4&<. rXf-f * 
20 -S/3>'/-F3 0 4 i#tf, y-x-y-F3 0 2 
t03^^->3y*»»-rs<J:5tc«JSeUTfeJ:</\ 
[0 0 9 4]*:, 03 (a) RtfEI4*JBV>T. V- 
X • J — F 3 0 2 0^^0l^Ti¥ffl^l^K*r^o ^ y 
hP-73 0 0^e>O^^^3VtS^^h^f 
□7>F^y Ffc*g»Btt>fcy-X • y— F3 0 2 
(4. SfXf-<^-: • y-F3 0 4fcWLTx- 
£$E&£|I:£T£;fc#><E> Asynchronous broadcast packe 
t (WT. send request packet) ^r^tli"?-* (S3 
(a) &tf04€>4 0 4) o 
30 [0095] llT% send request packetJ4> ^Tv 7 
x£ h*r— ^ 3 0 8 ^Asynchronousbroadcast transact 

ion*^-r«w»cie«ft4soj(!fli«*»*fc*ou 

3 0 0tCci:^T^^nfc=3^^^3y I Di:3>hD 
-730 0OT-;l/K • 7-f F • ai- * I D#S£i& 

[0 0 9 6] fXf^^>3> • y— F3 0 4 14, se 
nd request packetlC^T^ U^^T'feSC fc* 
^"^"Asynchronous broadcast packet (WT% ack respo 
40 nsepacket) ^D-K^ + 7Ft5 (0 3 (a) St/ 
04<D4 0 5) o 

[0097] CCT\ ack response packets: send 
request packet t 111 U n * * 3 > J Dfc7— >UF- 7 
^ F • I D^tSW^tlTt^o SEoT, y-X 

•/-F302lt hW^^3> 1 Dt 

7~;l/F • 7-Y F • ^.—-^ I D^SSig-r^CfctCcfco 
T. if03*>'>3 y*^>LTK5Sl^nfcack response 

packet T*fe^^gl»J-r^C ktfTtSo 

[0098] «1CT\ ack response packettcti^ 
JO Xr^->3> • y— F3 0 4 <D&6«T-£&rt2^y 
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response packet 

<D»f», y-*-y-F3 0 2l4, Sf7f^>^> 

f-f*->a>-*7tyhS:IKU Asynchronous b 
roadcast transact ion£HB&-f&o 
[0 0 9 9] CCT\ f^*->3 ^^-tr^ F 
ttx #fXf<*H i^3> • y — K3 0 4<Dack respon 
se packetlc$$ft£;j-:7-try h • 7 KL'X^ffll^TlS 

[0 1 0 0] ft, #Hfifc#lT(4, Asynchronous broadca 
st transaction»C*l^Tffifla*nS7 ? ^7--f > 
• sfr:7-fey F4\ ack response packetlc^^n^^"^ 

[0101] flJAtfs 3yhn-7300li:S3^$/ 

5/3 > • *7*y F14, 3>hn-7300^6 

[0 10 2] V-X • y-K3 0 2(4, ^WOAs 

ynchronous broadcast packets, ±5£<DtXt ^ 
fa > ■ *7-fey h©*r**yffiPd«c»LT»#5&€r 

(S3 (a) Mi4O4 0 6) o CO;*5ryHctt, 

[0103] H20£)Asynchronous broadcast packets j 

3 > • K3 0 4*>601/7*>X • /*$ry h^?#^ 

^>3>1D, "7-;l/K • 7-Y F • ii-J I D, is— 
?3->7>8*§*:temLft\sX#>Z • ;^5ry FtfAsynch 
ronous broadcast packetO^sCTSitt^ftSe COb 

0 2(4. S/-^xvxSf^>*'^>hu 

V H'^'-^^r'&tyAsynchronous broadcast packet 
^3fc3M"t£ (S3 (a) RUm4C04 0 7) 0 -/< 
[0 10 4] CO¥MS*^t)iILT, y-*-y-K3 
0 2 (4JlH#Asynchronous broadcasttransaction^T? 
(S3 (a) SlfH4©4 08-4 0 9) 0 r^f^ 

— >g > • y-K3o 4^6ou^#>^*^a*rsa 

[0 10 5] X. > • y — K3 0 4^ 

y-X • y-K3 0 2i±. ^tif:y-^x>x 50 



(13) WBW 1 1 -3 5 5 3 2 0 
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2>o *7i?3L 5 h-r— * 3 0 8 <D3>T£ Asynchronous b 
roadcast transaction Lfc'lk, y— X • y — K3 0 2 
(4. segment end packets ?*d— K4=-^X h U x— £ 
te3M^r$l7-r^ (S3 (a) &C/S 4 £> 4 1 0. 4 1 
1) o 

[0 10 6] llT\ y-* • y-F3 0 2(4±j$<D<* 
3(C, *yVi£ hf- *3 0 8«r<&g(c£i;T ]OK 
±0* >hf-^ (CtffJ (segmentat ion) ?% 0 ±3 
/0 Ob^>X.;^7h(^ §-trify>Fx-**Asyn 
chronous broadcast transact IonTZi^-glzftl^-fZ 

IciM^, 1 ^^Asynchronous broadcast transaction^ 
T?t-5o fXf^-ya > • y — K3 0 4(4, ±2?<D 

x— ^Asynchronous broadcast transact ioniCffoT 

y-F3o 4o*«f-^77#, aft^aa-r 

^>3>' y— K3 0 4WlsXtf>X • /<<5ry h^aM 

t0 1 0 8] *lc, S3 (a) &VB4*m»T % 
x-f*-: y 3 >- y-K3 0 4 OlM^lCOIf^TWlKcn 

h«»»^ftfXf-f >a>- y— F3 0 4 
(4, y— X • y— F3 0 2fr£<Dsend request packet 
> tfMM"* (S3 ( a ) St/S 4 CO 4 0 4) 0 

[0 10 9] send request packet^Stflfc^fcxXx 
-r*—>3> • y— F3 0 4 14, *©/*jry FtcS^n 
TU^^^^^a > I D^a"7— ;UK • F • — 

^iD£*5£igu c^7h^v-x-y-K3 0 

[0 110] y—* • y-F3 0 2^?>cDsend request 
packet ZgrnLtzm, SfXr-f^aW-F 
3 0 4(4, n^^^ 3 > j d x y-;I/F • 9^F • 

ack response packet^^D— F^^^ h'tZ (S3 
(a) Rlfm4<D4 0 5) 0 

C0 1 1 1] y-^-y-K3 0 2*6lEat?iiftAsyn 
chronous broadcast packet ^ y U^M^c St i&A,7c 
fXr-f^-yay - y-F3 0 4(4, *<DJ^y 
hCDzi&ti/B > j D^y— ;UF • 7^ K • jxzi— >7 j 

-{K-a--^]D^ 3>hD-7300lC4oTg 
S*hftili-ani^ U^>X-;^7h (n 
^^^>3>1 D. y-;UF • 7^ F - ^-~^> J D, § 
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25 

m**try Mc*Sti*S/-7*x:/*«»*«rt 

-F^T.hTS (0 3 (a) &1/04O4 0 6-40 
9) o 

[0112] aom^. zm^v htiZ^ZtlZ*?* 

I D&tf7— ;UF • 7W K • ^— — £ I D£gft£*i 

try b&mm-rzo 

[0 113] X. f7f^-^3>' /-F3 0 4 
it, g/mrt'Tv FO^— *x>*#*OT*R'&*t*HJL 

felloe, s2is^*^-rux#>x-^^ry h*3Maa 
nc^Tf^c scorns. fxrY^>3> • y 

-H30 4B, »8tWT8->->x^»*V- 

^ • K3 o 2(c9ftrr«e 

[0 114] 3>T ©Asynchronous broadcast transacti 
on^rJS&TTS^s V— 7, • K3 0 2^5>segment en 
d packetTb^a— K^-VX h^n^o h£r§ 
{fTS^ f^^>3> • 7— K3 0 4^x-^ 
Itai^D-teXSJtT-r* (H3 (a) 1 

0) o 

[0 1 1 5] segment end packet£9HLfcSL "r^T- 
>f ->a > • y— K 3 0 4 it, segment end packets 

— F3r**F"r* (03 (a) 1 1) 0 

[oi i 6] i^±mmLfzx^iz, *mmemn^ 
[0117] 3>ha-730 o*< 

MMlts 3>bn-730 0£$«Sl£n*C£ft<y- 
7, • y— K3 0 0i:&fXf>f^-^3> - y— K 3 0 
4 £©p B 1tc:fc^T^T£ft£o cntc e fc0> nvhn- 

730 ooft^s^ u «8tfta«*«*»»c to 

[0 118] X. *MW!n?U:* f^^>3>- 
y— F3 0 4 ^Asynchronous broadcast transacti 
ontC^UT^-r^^V^^-rcfc^tC^^tlTl/^ 

*ttltfc:IE8T3£:fc©T*£a«:/n 

[0 119] ctOBi^ftx-^Siii^S'rSfc^^ 

a. -nxy-t* Fw&*0fia*5— ©je^k^t 

T'feSo WT. 03 (b) £ffil^T, #StDS0d<Da«:/ 



(14) WBFF 1 1 -3 5 5 3 2 0 

2d 

[0 12 0] #J*t£ % i7XVX#-^i©Asynchronou 
s broadcast packet £§{lL/*d£lC ^7, U -b v 

Lrzm&. h*immmmit*m u ieeeh 

9 4- 1 9 9 5«*8TS»&ftfc*J«fcttoT><;*«>*) 

(03 (b) O4 2 0, 4 2 1) o 

[0 12 1] /UOSil^TL^ §f^f^ 
->3> • y— K3 0 4 1*. r3*^>3>l d. 7— ;u 
H ■ 7-Y K • ^— — ^ 1 D, i>-^x>Xi§ i 
70 MLfe?¥lffiRR'<4'? F (resend request packet) % 
7n-K4tXhn (0 3 (b) ©4 2 2) o 

[0 12 2] Asynchronous broadcast transaction©?* 
BfltfRrtEft*^ V-X • y-H3 0 2ti> Sflbfcre 
send request packet© 3 ^ > 3 > 1 D£7— ;^F • 

H . n--^7 i D4:**BU cnS^rt&Jft Lfcac 
k response packet 7* n— F*ir7> F"f£> (03 

(b) ©4 2 3) o 

[0 12 3] ^©'<£, V— X ■ y-F3 0 2*4, SdL 
fcresend request packetfclcfc t) l^^tlfci-'— ^x> 
20 *#-9J^£©-tr^y ttett, *>-^xy 

( M ) -ete* S -b ^y > h -r- * ^rHS^7n- F 
^-vXhlT* (0 3 (b) ©4 2 4) 0 
[0 1 2 4] Hjao^«fc«fcO. 3>hD-73 00, 

y-7-y-H3 0 2, f^f^- 4 >3> • y— F3 
0 4(4. ^n^n©y—Fi D£r#it-r£c£&<> x 

[0 1 2 5] X. *HSSff!IT*«, # 

^0iC*5l/^T^^t"SAsynchronous broadcast packet 
©SfiElCOV>TlftB^*f"So Asynchronous broadcast pac 
ket&. lQuadlet (4bytes = 3 

2b i t s)*m{iL£?Z>T-*^>rvb?foZo 
[0 12 6] ^*f. *Vry b • ^v? (p a c k e t h 
e a d e r) 5 2 1 0«/a*ttWr*. 0 5^T, 
7-<— F 5 0 1 ( 1 6 b ! t s) tt« destination#ID 
se^t fXf-r*-^3> • y-F3 

0 4) ©/-HI D^To **«Sffiloaffl^a 

^0 Tti. t7v?i ^ h-r— ^ 3 0 8 ©Asynchronous broad 
cast transact ion^rHgTf Sfc#>. C<07-f — >UF©« 
*7u- F4^^^ hffi I D W?>s TF F F Fuj ) t 
-TSo 

[0127]7-f-*K502 (6bl ts) tt, 
>1f^->3> • ^^;l/(tl)7-<— ;l/F**U, Sb7> 

1f^'>3 VS^O^^TfeSo 7-f-^F503 (2 b 

1 t s) i*. "J h9^(rt)a-K*«U /<-!ryh#U 
b^^ZHZtZfrZ^frZ^ttZo 

[0 12 8] 7^-;l/F5 0 4 (4 b i t s) it. h7 
50 >*f5Z/3 F (tcode) ^r^-To tcodeJi. 



27 

£ • 5 2 2£destination#offset7.< — ;!/ 

[0 12 9] 7^-;lK5 0 5 (4 b i t s) tt. 7^ 

C07-r— ;l/K<Dffitt T0 0 0 02J <h"T^ 0 
7-f-/l/F5 0 6 (I6blts)tt, source#ID^ 
U gfUffil V— X • y-K3 0 2) coy— K I 

D^-To 

CO 1 3 0] 7-f-;UF5 0 7 (4 8b i t s) (i, de 
stination#offset^:^L. &-7\Xx-f ->b > • y — 
K3 0 4^T*7FU*2HH0T{a4 8 b i t s 
iilC?B^~£o CCT', destination#off setter b>T<£> 

SL^c7?^1£a^)3^^^3 5 ©Asynchronous bro 
adcast packet & &mT* Z Ztz&®^tf£i,\ ; 

[0 13 1] 7>r-^K5 0 8 (1 6 b i t s) (i v da 
ta#length^L, «"r§f-^7^^KC!)S^^ 
>W h&tin?xk? 0 7-<-;l/K5 0 9 ( 1 6 b i t s) 
(i. extended#tcode£:^*r o &g:t&fflT+te, C^7-<- 

;i>F<o«t* roooo2j £*f*o 

[0 13 2] 7<4-)\sY5 10 (32b its) tt. he 
ader#CRC^ U ±aif:7-f -/I/ K 5 0 1 - 5 0 9 Ic 

• :7ny£ (datablock) 52 2 <D*WE*«gi 
t~£<> ^^SStftHcte^T. x— * • 7nyt7 5 2 2te. i< 
-N^^--r>7^^->-3> (packet infor 
m a t i o n) 5 2 3 tf-^ • 7-f— ;l/K (data 
field) 5 2 4 ttC&Om&ZtlZo 
[0 13 3] • -T>7^^->3>5 2 3lC«\ 

*y-HHOMiafl9a:««BB« OPS, 3*^> 3 >0 

*«Bij-rsfe«xo3*^^3>i D^H^jft^n^o 
si. ^7^^>7^^->'3>5 2 3om^ mm 

[0 134] ^ "r— £ • 7 >r F 5 2 4 

£ e CCT\ x— # • 7w-;l/K5 2 4 *c*gJ«2ft£-t: 

KIxy Ftafcftt^ltKi foj tfiSA6£n& e 
[0 1 3 5] 7-r-*F5 1 1 (2^7hU7h, 64 
bits) li, 3>hn-73 0 0£>WT£7— • 
7^K-:xjl-* 1 Dm 1 3 9 4^> 

^7i~Xli, C07-^K« I Die 

£>k y-x • y-K30 2tf^^> 3 >. y 

-K3 04 i:W3*^i/3>^Lf C D>hD- 

^3 o o^g'j-r^o 



(15) 4?H3¥l 1-3 5 5 3 2 0 

[0 13 6] llT\ C07-;l/ F • 7-Y K • IL- — i7 
I Dtt. IEEE1394-199 5«ttfcfll»-r*, 

Ztc&commt IT7-;1/K • 7-Y K - o.--^ j 

[0 13 7] 7^-;l/K5 12 (16b its)(i % co 
70 nnection#ID^L. *HS(B^JOr3^^ > I D£rte 
Iflf^o *ftBtt0J©l 3 9 4-f>*7x-;Ui. C07 
-r-;l/FJct8lftStifc=i**^ 3 >i D»cS^>tV- 
X • y- K3 0 2 i: 1 ^rXra^> 3 >. y 
-F3 0 4 fcOH»cHS*tifc=i**^3>*HEBij-r 

So 

CO 1 3 8] *mffimtc&\,*r, 1 oor3>ha-^ 
fcfc. 2^x (y-FSO On*^->a>f*s»3i-rftci: 

[0 13 9] X. *nmm<D\ 3 9 4^>^7x-X 
tt. ±*&©7-;l/F • 7-f F * lDi:^^i/ 
3>IDttJ:!), fc^V-X -y-K3 0 2tlOW 

l©fXfn->3> - y~F3 o 4 £<DE8u:KS£ 
*i^««»ft3**^3>*BBBij-r*cfctfT**. 
CO 1 4 0] «oT. MM>hD-73 0 0^, 2 

^«ft*«a»4««H«»c»LTra-o3**s/3 

n-5ti. <ftOzj>hD-^(DRSLfc3^^-> 3 >i 

[0 1 4 1]J7^-/I/F5 13 (8bits)(i, prot 
ocol#type^:^L. ^y?- ^z/y ^ T^—isa > 5 2 3 

frFvmtmzis ro i i6j t^^ 0 

CO 1 4 2] 7-f-;I/F5 1 4 (8 b i t s) it. cent 
rol#f lags^U *HflS09oa«:/n hzvvcomm^ 

^^(resend#request)7^^^-r^ 0 SfoT, C<D7 

^-^F<og±taify Foffl* r j j t*zm&. *n 

CO 1 4 3] 7>f-;l/F5 1 5 (1 6 b f t s) tt % m 
quence#number^L, ?t^C0Z3^^^3 > j d (7w 
-;l/F5 1 2T^^n/ca^^-/ 3 >i D ) tcg^i> 

CO 1 4 4] C^>-^X>7#flCj;^T, fXr^f 
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(16) 

29 

^x— i/ b y • y — F 3 0 4 ti, ^^Asynchronous broad 
cast transact ion£ti£>-b^V > F X— # <D3Sg!1££:S 

[0 14 5] 7-< — ;l/ F5 1 6 (1 6b i t s) Ji, re 
confirmation#number^-r o **K§#iJli::fc^T C 4>:7 

TbMTfe^^^ co^-Y-^Kicti. s^^rra /o 

[0146] 74 — ;!/ H5 1 7 (1 6b i t s) 14, bu 
ffer#size^-To C<D7 -r — FK14. fXf^^- 
> 3 > • y-K3 0 4^777 • u^x#RS*n 
& 0 7^-;VF5 18 (4 8bi t s) (4, offset#add 
ress^^To l©7^- ;1/F£W\ fXfi'^>3> 

• y-F3 0 4Off-Ti.7KU^F^Tffi4 8 b i t 

ffiBB3 1 0— SnO^^U^S 1 4 OfRin^fgS^ 

[0 14 7] 7>f~^K5 1 8 (32b i t s) 14, da 
ta_CRC £r;SU ±fg4)rieader__CRC tmUiC 7 J — 
;l/K5 1 1—517 (A.y^^y7*^— >3>5 2 

3 £-7"— * • 7-r-;l/K5 2 4 ££^tr) tc*UET£x 

[0 14 8] (»2©«Mffl> JB2 0*tt«-ettH V- 
X-/-F3 02 i:rXf^^>i> • y— K3 0 4 

[0 14 9] cm^^ h!7— *±Ofty— K 
y 5 TZ>f£ ^Asynchronous broadcast packets 

[0 1 5 0] H9*fflt^TS2OltSfiff9<0ii«^ ^ 

Dh37WcSr3<IE2i*JIII»COV^TBiWrSo ffi. §12 

i^T. H3fcRiaoSBa*f7 3¥HH»i:oir^T*4ra— 

[0 1 5 1] 3>ha-^3 0 0te. V— * • K3 
0 2^1 Ol^fXf^->3 >3 0 4 bCDm<Dt® 

[0 15 2] n>Fo-^3 0 Oti, fO^i' 50 



*Mfl¥l 1 -3 5 5 3 2 0 

R£"f* (i904 OK 4 0 2) e COBf. SfXf 
^4-— > 3 y • /-K3 0 4t4, 3>bD-5S00^ 

-v^3> • *:7-fe«y h*V— * ■ -/-K3 0 2Sl/ny 
hD-7 3 0 OKiiftrr* (H9O80K 8 0 2) 0 
[0 1 53] CCT% Z3^5i/B y 1 DtTTsT**— 
*/3> - *7*zv h h<Dftfc&. ±T(DS- FtfSSL 
T^££>OT*fctK fXf-f^ay • /-K3 0 4 

[0 15 4] n*^>3> I D 

300tt, V— X • y-F3 0 2tC^LT^y> ? xi7 > 
x-*3 0 8©IEa!*IB»r*J:5K:«^-r* (^9*> 
4 0 3) o ^M»<D»3R**ttfc«. V-* • y-F 
3 0 214, 1 ^±Of^f>f^-'>3> • /-K3 0 

£?t5 ®9©4 0 4. 4 0 5) o 
[0 1 5 5] CCT\ SfXf^-^3V* y-F3 
0 4 1*. send request packet £ m C ^ ^ £ i/ 3 y I D 
t^m^y 7 7(D^m^T^y 7 7V'<X£Z±t&<0 
ackr esponse packet £ te£fl U7D-K+t^H"Si 
SrXf^-^3 V • /-F3 0 4(4. Sl<0£ 

CO 1 5 6] tBJHBBEO*T«, V-X-/-K3 0 2 
(4, Asynchronous broadcast transact i on ^Er^ffL* J 

3 0 8W^D-K^tXH-5 ®9<D4 0 6-4 

0 9) o CC"t?. ^Asynchronous broadcast packets 

f^f^>3>* /— F 3 0 4 0^ ; 6 , J3EB«:«il»cJS 

-F3 0 214. 10J.lhOfXf>f*-*>3>3 0 4 i: 
Ox-^il<i^T-rS (^9^4 10. 4 1 1) o 

[0157] &Ltvwtt.rc<D£~>\c, mzv^mmr* 

(4, ±5E0^^^^3>1 Dfcf^f^-> / 3> • t 
7*zvh£Z\ttllCttfcttlfZ>Ctlc£t>. 

[0 15 8] (ffiOHM) ±iEOS*SSWItc^t^Titt 
#aofflSl&f^i4. V7h^x7lCJ:oTlS«(:^ 
fcA60yo^5A=i-F*fSitL/"clEii«i*^ «^SS 

1 <0MPU 1 2, ^f^^bD-7 5 0, 

[0 15 9] ^LT, KfE««*tCS» 
^tifcyny^Aa-F^r^fcBL, f^D?7A3 
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31 

[0 16 0] X, ±&©*&0iJO^*»R-f**:A6<r> 

Uil3 9 4l'^7i-7 14 > 4 4, 6 2 OUff 
£8iJSfr.5$iJiSUS|5 STOi/'J/^./U-? 
*-5>*> h 8 0 6) A*. £E0tttt(cIEtt£nfc7o 

[0 1 6 1] COi^, J^fiOIElt«M*3!p6tt*ta*ti 

[0 1 6 23 ^*^yn^A3-K^IE1S-r5fetS^ 

Jfrr**4\ JfcBft^fX*, CD-ROM. fi^ 
x~7\ ^Jf^©*^*-^ ROMftiffcfli^* 

[0 16 3] X. ±»OEtt«Mt*»5K*a*tifcyD 

f3>v7n»i«wiLT, ssuifloaii&feftsirs 
[0164] ®=, J^©iEi«^*»sH»HiSftfc:/ 

A3- F»CS!o THISOfflSO— aWV>tt±T*ff t\ 

[0 16 5] W % *f6IE«: Xtt±Stt49*fr 
0IJ*»£, #H$s#|-e«\ IEEE1394-1 9 

^SB09©iHI:/u h- IEEE1394-199 
[0 16 6] B5^©SHfi!Efi»jT ; {iS5»*-5.jST 

[0 16 7] 



(17) 



1 1-355320 



32 



10 



20 



30 



40 



1EEE1394-199 5gttt0j:3astt£*y h 

[0 1 6 8] **9i©ffi©tt«=J:ni£ I E E 

E 1 3 9 4 - 1 9 9 5*«tlMBLfca«S/X^lctj 

^Stl5Jt®fl5-f r -^S<D^l^^S/x^h7 r -^ (#J 

[0 16 9]$*;, ^WO^OfflOlMRteifttf, 1 
EEE1394-199 5&«fclp&L7cjie5'X-r A 

7?S^ffl^T^§[<7)ti|gp^©7 ? - : SfiifI^3El-rs^< 

[0 17 0] *^W<0-€-OM©#a»O:tl{f, I 

EEE1394-199 5SHSO I sochronou 

* hr-f *!£»©7*-*»C7j9JLT5tHfclEiM-r.5'C 
[0 17 1] *5M80*0*SO»aicJ:tltf, » 

K?T7 ci:^T-t-5 0 

[o i 7 2] *«wo*o«oiflF«fc:j:nar» /< 

[0 1 ] *«HM©»«5'Xx2»«M«rtfl|*;R-j-7n y 
^0T'£.5o 

[02] ft I OX«floifl7'D h 3^KD»*«||S*Si 

[03] mi o*««oii«rn ha/i/oa*asaa* 
[0 4 ] Jin <ommm<Dmmya h awm&wtkmm 

[0 5] ft 1 <DMfaffl(D Asynchronous broadcast packe 
tO«fi8**f0Ta6So 

[06] *y-K©*r*7KU*2M«8Wr*BT 
[0 7] *7$/* x * hf-^oe^f;Hco^TS!iS 
[0 8] *mm<0 1 3 9 4 ^>*37x-X<Dfg/jg;£Ift 

[09] %2onfaffl<Dmmynhz3Mcm'3<&m^ 
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(18) 



1 1 -3 5 53 2 0 



33 




34 




4 0 






4 2 






4 4 




l o -ny\t^ — $ 


5 0 




i 2 fenmmsiW (mpu) 


5 2 




1 4 1 3 9 4^>^7i-X 


5 4 


«?lfa-77^>^ (EVF) 


i 6 mt 


5 6 


D/AR»» 


1 8 f3-^ 


5 8 




2 0 g^S (f^X7W) 


6 0 




2 2 M-Fx-fX^ (HD) 


JO 6 2 


1 3 9 4^^7x-X 


2 4 flSM^eu 


6 4 




2 6 rt^P^X 


6 6 




2 8 ±>*^—#mTi'*>\'¥"r*l'^~-5 r 


6 8 




3 0 ffl^gP (opt) 


7 0 




3 2 71-xi?-*rVZ)\s (A/D) 


7 2 




3 4 Il^^Jl^ 


7 4 




3 6 £ESI/#S^Ii^ 


7 6 




3 8 t^V 


7 8 


?»>9'\y F 



[0 1] 




10 



] E^P mp 1 

^_ i 



* PCIbus [^£^ i B rrii57FK i4 



1394 serial bus 



1394 serial bus 











data 




1394 




selector 


















data 
selector 




64 




r 

4 




L-s»| decode 
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(19) 



#BB¥ 1 1 -35 5 3 2 0 



[02] 



CH33 




query command 



source 



object 



subunit 



306 



3u2 



^ destirm^on #n 



312 



-4 C 



'conne ction 



#0 



312 



>^query command 



316 I 
316 



destination #1 
offset address 



310 



ill 



304~ 



300 
controller 



302 
\ 

source 



304 
destination 



401- 
402- 



403- 



query 



query 



transaction 
cornmand 



404- 



406- 
407- 
408- 



409- 



segment end 



410- 



send request 



ack response 



broadcast transactional 



broadcast transaction #2 



broadcast transaction #3 



broadcast transaction #n 



segment end 



received response 



-405 



-411 



(a) 



300 
controller 



304 
destination 



420- 



423- 
424- 



broadcast transaction <fl 



| bus reset or error T -~421 
resend request 



ack response 



broadcast transaction #(i+1) 



-422 



(b) 



[04] 



300— Controller 



Source -^302 



401 — 

402 { 



Time out 
Period 



403— 

i out] 
riod 



Time out 
Period 



query 



Transaction 
Command . 



404- 



406-^ 
407- 



408— i ► 



409- 



410- 



7' 



304— Destination 
#1 #2 #3 



query 



Send request 



Ack response(#1) 



Ack response(#2) 



Ack n 



*nse(#3) 



broadcast transaction #1 



broadcasl transaction #2 



broadcast transaction #3 



broadcasl transaction #n 



Segment end 



Segment end Receive response(#1) 



Segment end Recera response(P1) 



StaymaJ end Receive response(#1) 



►405 



411 



Object Data size-all Buffer size 
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(20) 



OTFF 1 1 -3 5 5 3 2 0 



[0 5] 



4 byres 



16bits 



jtransmitted first 



501 



506- 
507- 
508- 
510- 
51V 
514- 
515- 
517- 



518-£ 



FFFFie 



source_ID 



6bhs 
502 



503 



,4bils r 
504 



rt OO01 2 OOOO2 



4bits_ 
505 ; 



d estln ati o n_otfset 



data length 



OOOOie 



'-509 



header_CRC 512 



connection_]D 



segue nce_.nymber 



baffer_size 



protocoMype J controLnags- - 51 3 
reconfinna!k)n_number - -515 



otfse1_address 



data field 



zero pads byteffl necessary) 
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